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0
00:00:02.215 --> 00:00:05.475
All right, welcome everyone to the Chemistry three,

1
00:00:05.585 --> 00:00:08.795
four Head Start lecture for uh, January.

2
00:00:09.895 --> 00:00:11.475
Uh, presented by Aton Notes.

3
00:00:11.535 --> 00:00:14.475
My name is Josh, um, and I'll be your lecturer for today.

4
00:00:15.055 --> 00:00:19.235
Um, so just to start off, I'd like to thank ATAR notes,

5
00:00:19.245 --> 00:00:22.395
first of all, for, uh, providing the opportunity for me

6
00:00:22.395 --> 00:00:25.635
to run these lectures and, uh, for all of you to be able

7
00:00:25.635 --> 00:00:29.345
to access these free resources, uh,

8
00:00:29.405 --> 00:00:33.385
and lectures that essentially many companies would have

9
00:00:33.385 --> 00:00:34.545
as a paid resource and something,

10
00:00:34.545 --> 00:00:36.105
and you'd have to pay to get involved with.

11
00:00:36.475 --> 00:00:39.505
Eight Hundreds has been running these free since about 2007.

12
00:00:40.045 --> 00:00:43.545
Um, and since then they've expanded greatly into New South

13
00:00:43.545 --> 00:00:46.745
Wales, Queensland, wa they've even expanded into different,

14
00:00:47.085 --> 00:00:48.985
um, streams of

15
00:00:49.765 --> 00:00:52.465
and ways of getting you information, especially through some

16
00:00:52.465 --> 00:00:56.225
of their various free resources, such as their study notes.

17
00:00:56.525 --> 00:01:00.505
Um, you can find online that online they have a big sort

18
00:01:00.505 --> 00:01:02.105
of bank of study notes.

19
00:01:02.975 --> 00:01:04.065
They also have these lectures.

20
00:01:04.065 --> 00:01:05.585
They also have discussions and forums,

21
00:01:05.585 --> 00:01:06.705
and they have some videos available,

22
00:01:07.355 --> 00:01:08.675
particularly like this one,

23
00:01:08.675 --> 00:01:09.835
which will be available afterwards.

24
00:01:10.215 --> 00:01:11.675
Um, and then they have things like their newsletters

25
00:01:11.675 --> 00:01:12.795
and articles, et cetera.

26
00:01:13.575 --> 00:01:16.305
We also as well have some paid resources.

27
00:01:16.805 --> 00:01:20.585
Um, so on top of all the free resources that we do,

28
00:01:20.735 --> 00:01:23.705
that we do do, um, we have what we call atix Plus,

29
00:01:23.705 --> 00:01:28.345
which is a subscription based platform where you get access

30
00:01:28.405 --> 00:01:30.465
to all of the study guide texts

31
00:01:30.725 --> 00:01:35.505
and all of the topic tests that we have produced, as well

32
00:01:35.505 --> 00:01:37.985
as a fair proportion of company exams.

33
00:01:38.165 --> 00:01:39.185
Um, particularly nep.

34
00:01:39.185 --> 00:01:40.265
It's a company that was run

35
00:01:40.265 --> 00:01:42.025
by ATAR notes in the last couple of years.

36
00:01:43.515 --> 00:01:45.925
What you'll find is that this resource also comes

37
00:01:45.925 --> 00:01:48.325
with an AI answer bot, which has been trained

38
00:01:48.325 --> 00:01:50.205
as essentially have to train AI this day, these days,

39
00:01:50.205 --> 00:01:52.405
and it's been trained in BCE,

40
00:01:52.455 --> 00:01:53.925
which is a really interesting thing.

41
00:01:54.265 --> 00:01:56.005
Um, it's really, really useful, uh,

42
00:01:56.225 --> 00:01:58.365
and can answer really complex questions.

43
00:01:58.665 --> 00:02:00.885
Uh, there are, there's obviously a limit towards complexity,

44
00:02:00.905 --> 00:02:05.605
but it is very, very, very good for what technology

45
00:02:05.605 --> 00:02:07.605
that is very, very new and is only getting better.

46
00:02:08.105 --> 00:02:09.805
Um, you can still buy the, the topic tests

47
00:02:09.945 --> 00:02:13.005
and the, uh, study guides brand new.

48
00:02:13.265 --> 00:02:16.045
Um, you can buy 'em as a hard copy that's still available.

49
00:02:16.185 --> 00:02:17.845
That's not gonna go away anytime soon.

50
00:02:18.105 --> 00:02:19.165
Uh, but we also have this,

51
00:02:19.165 --> 00:02:20.165
and then we also have a tutoring

52
00:02:20.165 --> 00:02:21.365
program called Shoot smartt.

53
00:02:21.425 --> 00:02:23.885
You'll find throughout this lecture series, if you scroll

54
00:02:23.885 --> 00:02:25.005
through all the lectures that we're running,

55
00:02:25.005 --> 00:02:27.485
there will be some lectures onto a time x plus

56
00:02:28.065 --> 00:02:31.245
and a, uh, program called CH Smart, which is a

57
00:02:32.285 --> 00:02:33.525
tutoring company that I work for.

58
00:02:33.705 --> 00:02:37.045
Um, I run a chemistry class and I, I have one

59
00:02:37.045 --> 00:02:38.885
or two students, but that's about the

60
00:02:38.885 --> 00:02:39.965
limit of my availability.

61
00:02:40.585 --> 00:02:43.765
But essentially what you find is that through that program,

62
00:02:43.985 --> 00:02:47.685
you get a much more interactive way of chatting with us,

63
00:02:48.355 --> 00:02:50.965
ATAR notes, lecturers, and ask ATAR notes, tutors.

64
00:02:51.745 --> 00:02:55.445
Um, so start off with just obviously a bit of a welcome.

65
00:02:55.905 --> 00:02:58.605
Um, it's the first year of the new study design, um,

66
00:02:58.625 --> 00:03:00.925
and it's, it's, it's following on from the unit one,

67
00:03:00.925 --> 00:03:02.525
two changes that you would've done last year.

68
00:03:02.705 --> 00:03:05.485
So for all of you who did unit one two last year,

69
00:03:05.485 --> 00:03:07.805
which I'm assuming is all of you, uh, you'll have noticed

70
00:03:07.805 --> 00:03:10.805
that there were some significant changes made, uh,

71
00:03:10.825 --> 00:03:12.245
to the study design, and they would've,

72
00:03:12.245 --> 00:03:14.085
your teacher would've emphasize the new study design.

73
00:03:14.465 --> 00:03:15.805
Um, so all the stuff that you're going

74
00:03:15.805 --> 00:03:17.965
through is different, et cetera, et cetera.

75
00:03:18.305 --> 00:03:21.605
Um, so that is really important point

76
00:03:21.605 --> 00:03:23.605
that this year we are following on from that.

77
00:03:23.705 --> 00:03:26.085
So what you'll find is everything from there has changed.

78
00:03:27.225 --> 00:03:31.995
Um, uh, and then just a quick thing about who am I?

79
00:03:32.095 --> 00:03:33.355
So obviously my name is Josh.

80
00:03:33.615 --> 00:03:35.715
Um, I am in my final year of medical school.

81
00:03:36.015 --> 00:03:39.075
Um, so technically it's my sixth year at uni.

82
00:03:39.075 --> 00:03:40.315
I've done a research year as well.

83
00:03:40.975 --> 00:03:43.755
Um, so I'm at Monash University undergrad.

84
00:03:44.255 --> 00:03:47.315
Uh, I've been tutoring all five of the years

85
00:03:47.415 --> 00:03:49.195
so far, um, that I've completed.

86
00:03:49.255 --> 00:03:50.595
I'm coming into my sixth year of tutoring.

87
00:03:50.935 --> 00:03:53.155
Um, I mainly specialize in chemistry.

88
00:03:53.275 --> 00:03:54.515
I can do che, I can do biology

89
00:03:54.655 --> 00:03:57.475
and further, um, I used to vary more, specialize in further,

90
00:03:57.855 --> 00:04:00.675
um, but have moved away from doing that as much.

91
00:04:00.835 --> 00:04:02.395
I still run the lectures for it, um,

92
00:04:02.455 --> 00:04:04.275
but I don't tend to do any sort of tutoring

93
00:04:04.375 --> 00:04:05.395
for it as much anymore.

94
00:04:06.775 --> 00:04:10.955
Um, outside of that, um, I,

95
00:04:11.775 --> 00:04:13.835
I'm from Bendigo, so I'm not from Melbourne, uh,

96
00:04:13.895 --> 00:04:16.195
but being in Melbourne, it's a lot of fun.

97
00:04:16.415 --> 00:04:18.955
One of those things. Um, there was meant

98
00:04:18.955 --> 00:04:20.395
to be photos come up on that, but I think I might have

99
00:04:20.515 --> 00:04:22.035
accidentally deleted them nonetheless.

100
00:04:22.295 --> 00:04:26.075
Um, the rest of this is sort of

101
00:04:26.075 --> 00:04:28.195
what are we gonna be doing in this, um,

102
00:04:28.535 --> 00:04:29.795
in this sort of session.

103
00:04:30.175 --> 00:04:31.235
So what's really important is that,

104
00:04:31.235 --> 00:04:32.435
first of all, we're gonna have two blocks.

105
00:04:33.975 --> 00:04:35.835
Now, there won't be any break between the blocks.

106
00:04:35.905 --> 00:04:36.915
This is a recording.

107
00:04:36.935 --> 00:04:39.315
You are welcome to take a break at any point in time.

108
00:04:39.515 --> 00:04:41.595
I do suggest in between the two blocks taking a break.

109
00:04:41.935 --> 00:04:43.875
So for the first 40 minutes, I'm gonna go through some tips.

110
00:04:43.975 --> 00:04:45.155
I'm gonna go through green chemistry.

111
00:04:45.295 --> 00:04:48.555
Now you all will have at least have an idea what I mean

112
00:04:48.555 --> 00:04:51.115
by green chemistry, given that you did the new unit one,

113
00:04:51.115 --> 00:04:54.795
two, for those who you know did chemistry three,

114
00:04:54.795 --> 00:04:56.635
four last year, they'll have no idea

115
00:04:56.635 --> 00:04:57.795
what I mean by growing chemistry.

116
00:04:57.795 --> 00:04:59.315
This is a brand new concept

117
00:04:59.465 --> 00:05:01.795
that they've really made a big part

118
00:05:02.175 --> 00:05:04.115
of the chemistry sort of guideline.

119
00:05:04.575 --> 00:05:08.075
Um, when I say they made it a big part, it was,

120
00:05:08.215 --> 00:05:10.835
it was only very, very briefly a part of unit one two

121
00:05:10.975 --> 00:05:14.155
and like one dot point in unit three four,

122
00:05:14.585 --> 00:05:17.715
it's now a significant proportion

123
00:05:17.715 --> 00:05:20.115
of dot points in chemistry three, four,

124
00:05:20.255 --> 00:05:22.635
and you'll have done a fair bit of it in chemistry one two.

125
00:05:22.695 --> 00:05:24.955
So I really wanna focus on it and also particularly

126
00:05:24.955 --> 00:05:27.155
because they've, they've made a real point in the study

127
00:05:27.155 --> 00:05:30.955
design of emphasizing that green chemistry can apply to all

128
00:05:31.095 --> 00:05:34.675
of the chemistry three, four topics.

129
00:05:35.175 --> 00:05:37.315
So all of the chemistry three, four topics,

130
00:05:37.375 --> 00:05:40.235
no matter if it doesn't say anything about in its dot points

131
00:05:40.235 --> 00:05:41.955
about green chemistry or anything like that,

132
00:05:42.615 --> 00:05:44.235
it is a potential for it to come up.

133
00:05:44.375 --> 00:05:47.355
And that's really important that you understand that

134
00:05:47.355 --> 00:05:50.995
that can come up and that can work like that.

135
00:05:51.655 --> 00:05:53.235
Um, and then for the last sort of 80 minutes,

136
00:05:53.235 --> 00:05:54.515
we're gonna start area study one.

137
00:05:54.535 --> 00:05:58.965
Now, what's really important is area study one now is huge

138
00:05:59.625 --> 00:06:04.405
For some reason, they decided to get more stuff

139
00:06:04.865 --> 00:06:08.365
and put it into area of study one, unit three than what

140
00:06:09.125 --> 00:06:10.345
it was already the biggest topic.

141
00:06:10.605 --> 00:06:12.825
So we already had probably the biggest topic,

142
00:06:13.985 --> 00:06:15.945
probably the most content heavy topic.

143
00:06:15.945 --> 00:06:17.025
It probably wasn't the biggest topic,

144
00:06:17.025 --> 00:06:18.585
it was probably the most content heavy topic

145
00:06:19.205 --> 00:06:21.025
and they added more stuff to it.

146
00:06:21.285 --> 00:06:22.385
So don't be alarmed.

147
00:06:22.385 --> 00:06:24.185
You might say, oh no, is there more things I need to know?

148
00:06:24.455 --> 00:06:26.305
They've actually gutted Unit four.

149
00:06:27.245 --> 00:06:30.935
Unit four is pro is just proportionately a lot smaller now.

150
00:06:31.165 --> 00:06:32.855
Organic chemistry has sort of been

151
00:06:33.445 --> 00:06:35.135
synthesized a little bit more and,

152
00:06:35.155 --> 00:06:36.215
and summarize down,

153
00:06:36.685 --> 00:06:40.055
they've also completely cut out analytical chem

154
00:06:40.055 --> 00:06:41.415
and made it its own area of study.

155
00:06:41.515 --> 00:06:44.375
And then food chem has just sort of been, it's sort

156
00:06:44.375 --> 00:06:46.015
of been chopped up and they've taken about,

157
00:06:46.555 --> 00:06:48.495
I'd say maximum 30% of it

158
00:06:48.595 --> 00:06:50.735
and sprinkled it throughout the rest of the area of study.

159
00:06:50.735 --> 00:06:52.735
So they've removed a whole area of study.

160
00:06:53.005 --> 00:06:55.015
They've split up the big area

161
00:06:55.015 --> 00:06:57.015
of study from unit four into two.

162
00:06:57.015 --> 00:07:00.335
Area of studies may maybe made the analytical chem a little

163
00:07:00.335 --> 00:07:03.495
bit more detailed because that in itself wasn't big enough

164
00:07:03.495 --> 00:07:06.335
to be its own area of study and now it's, um,

165
00:07:06.995 --> 00:07:09.455
but beyond that they've just cut out a whole area of study

166
00:07:09.475 --> 00:07:11.255
and sprinkled a little bit of it through.

167
00:07:11.475 --> 00:07:14.055
That's about it. They have gutted a little bit of the fuels.

168
00:07:14.055 --> 00:07:16.375
You'll find that fuels is now less,

169
00:07:17.845 --> 00:07:21.495
like less in depth, um, but essentially fuels.

170
00:07:21.725 --> 00:07:23.215
There's a little bit of food came in there,

171
00:07:23.215 --> 00:07:25.255
and then there's a natural cycle content,

172
00:07:25.255 --> 00:07:26.535
which we'll discuss at the end.

173
00:07:26.795 --> 00:07:28.615
And then there's also redox basics.

174
00:07:28.715 --> 00:07:31.095
So Redox basic still falls under air Study one.

175
00:07:31.355 --> 00:07:32.695
We won't be going through that today.

176
00:07:32.915 --> 00:07:34.975
Um, we won't be going that purely on the basis

177
00:07:35.045 --> 00:07:36.975
that we just don't have the time.

178
00:07:37.595 --> 00:07:39.815
Um, in a two hour lecture, we are limited

179
00:07:40.075 --> 00:07:42.015
and given, I want to sort of set up your year

180
00:07:42.015 --> 00:07:43.255
with growing chemistry and tips.

181
00:07:43.595 --> 00:07:44.855
We won't get through to Redox,

182
00:07:45.155 --> 00:07:48.935
but don't stress the lecture that comes in

183
00:07:49.825 --> 00:07:51.645
the middle of the year, uh, not the middle of the year,

184
00:07:51.645 --> 00:07:53.885
sorry, the middle of term one, term two.

185
00:07:54.025 --> 00:07:57.525
So that'll be around March, April, probably start of April.

186
00:07:57.875 --> 00:08:00.405
That lecture will cover Redox

187
00:08:00.665 --> 00:08:04.845
and then it will move into equilibrium and electrolysis.

188
00:08:04.845 --> 00:08:08.085
So that lecture will cover the rest of unit three.

189
00:08:08.865 --> 00:08:10.085
Um, this part

190
00:08:10.085 --> 00:08:12.525
of unit three we covered today and then so forth.

191
00:08:12.665 --> 00:08:15.645
So then as we move into the middle of the year,

192
00:08:15.645 --> 00:08:17.805
that lecture will cover the start of organic chem.

193
00:08:18.095 --> 00:08:20.085
We'll also start to do some sort of exam

194
00:08:20.675 --> 00:08:21.765
preparation at that point.

195
00:08:21.765 --> 00:08:24.045
So we'll discuss how should you approach an exam,

196
00:08:24.145 --> 00:08:26.445
how should you approach exam, study, et cetera.

197
00:08:27.705 --> 00:08:29.725
And then after that, we get into the end of,

198
00:08:30.065 --> 00:08:31.485
we into the term three holidays.

199
00:08:31.485 --> 00:08:32.485
You should be ready for your exam.

200
00:08:32.575 --> 00:08:35.565
We'll cover the rest of the content analytical cam

201
00:08:35.565 --> 00:08:37.365
and do a little bit of a summary in, in

202
00:08:37.425 --> 00:08:38.805
how you should really approach the

203
00:08:38.805 --> 00:08:39.885
exam those last couple of weeks.

204
00:08:39.905 --> 00:08:42.565
So the the four chemistry, three, four lectures

205
00:08:42.565 --> 00:08:44.085
that will be produced throughout this year,

206
00:08:44.845 --> 00:08:46.245
we'll follow on from one another.

207
00:08:46.245 --> 00:08:48.205
They're not gonna be repeats, not gonna be rehs.

208
00:08:48.205 --> 00:08:50.085
They will follow on, they have a pathway

209
00:08:50.625 --> 00:08:52.965
and they're sort of set up in a sense that you're not,

210
00:08:52.985 --> 00:08:55.285
you shouldn't be here to learn the content content.

211
00:08:55.285 --> 00:08:57.925
You should be here to get a brief

212
00:08:57.925 --> 00:08:59.325
understanding of the content.

213
00:08:59.585 --> 00:09:00.645
And maybe that is learning,

214
00:09:00.665 --> 00:09:02.965
but I don't want, I don't want you to know the ins

215
00:09:02.965 --> 00:09:04.605
and outs in every single little detail.

216
00:09:04.605 --> 00:09:06.005
There is content today

217
00:09:06.005 --> 00:09:09.525
that is left out from even these points if I wanted

218
00:09:09.525 --> 00:09:10.685
to go into super detail, but

219
00:09:10.685 --> 00:09:11.805
I'm not going into super detail.

220
00:09:11.885 --> 00:09:15.125
I want today to be a very, sort of a very

221
00:09:16.425 --> 00:09:18.995
shallow understanding of what the content is.

222
00:09:19.015 --> 00:09:21.755
So then when you learn in class, you've seen the big ideas

223
00:09:22.015 --> 00:09:23.915
and then the little ideas will make a lot more sense.

224
00:09:26.135 --> 00:09:28.795
So as we push forward, as I said, it's important

225
00:09:28.795 --> 00:09:30.395
to understand that TA actually doesn't even cover all

226
00:09:30.395 --> 00:09:31.555
of unit three or study one.

227
00:09:31.655 --> 00:09:33.155
And I'm thinking, why am I even here?

228
00:09:33.905 --> 00:09:35.115
It's really about building good habits.

229
00:09:35.175 --> 00:09:36.795
The start of the year is about building good habits.

230
00:09:36.895 --> 00:09:38.355
If you have good habits at the start,

231
00:09:38.355 --> 00:09:39.395
you'll be fine at the end.

232
00:09:39.975 --> 00:09:42.975
Um, it's really important that I want you

233
00:09:42.975 --> 00:09:44.295
to build an understanding of green chemistry,

234
00:09:44.315 --> 00:09:45.495
as I've already emphasized.

235
00:09:45.955 --> 00:09:48.015
Um, this will feature throughout every area of study.

236
00:09:48.315 --> 00:09:50.375
And it's, it's really, really important to understand the,

237
00:09:50.635 --> 00:09:52.135
the sort of question techniques.

238
00:09:52.135 --> 00:09:53.535
There's a couple of techniques we'll go through

239
00:09:53.555 --> 00:09:55.415
and some skills such as significant figures.

240
00:09:55.875 --> 00:09:57.855
Um, and then we'll give you a small

241
00:09:57.855 --> 00:09:59.255
headstart on the content here.

242
00:09:59.255 --> 00:10:03.575
Really. So this is how the units are built.

243
00:10:05.255 --> 00:10:08.155
So we talk about how energy, how chemistry sort

244
00:10:08.155 --> 00:10:11.475
of powers our lives and we go through sort of fuels,

245
00:10:11.625 --> 00:10:13.075
then we go through electrochemistry,

246
00:10:13.265 --> 00:10:14.835
then rates not equilibria.

247
00:10:14.855 --> 00:10:17.035
Now what's really interesting about this is electrochemistry

248
00:10:17.035 --> 00:10:18.875
is sort of broken up into two.

249
00:10:19.255 --> 00:10:21.515
You find the basics are with the fuels

250
00:10:21.535 --> 00:10:24.035
and then the advanced electrolysis is

251
00:10:24.035 --> 00:10:25.475
with rates and equilibrium.

252
00:10:25.475 --> 00:10:28.155
So you sort of, it's sort of a bit frustrating to learn

253
00:10:28.315 --> 00:10:30.755
because you do, you know, you do your fuels and then you go

254
00:10:30.755 --> 00:10:33.555
and do a little bit of redox and then you sort of forget it

255
00:10:33.555 --> 00:10:35.475
and you go, all right, now I'm going into rates

256
00:10:35.475 --> 00:10:38.395
and equilibrium one I keep continuing on with redox.

257
00:10:39.345 --> 00:10:41.235
It's a bit of a weird way they do it, but they just do.

258
00:10:41.615 --> 00:10:43.915
So it kind of cuts. You then do rates and equilibrium

259
00:10:43.915 --> 00:10:46.115
and then you come back and do a bit more of electrolysis.

260
00:10:46.115 --> 00:10:47.555
And that's how those two area studies

261
00:10:47.585 --> 00:10:48.675
sort of fit in together.

262
00:10:50.355 --> 00:10:53.085
Then we have unit four. Um, so unit four is

263
00:10:53.085 --> 00:10:54.205
how chemistry explains life.

264
00:10:54.625 --> 00:10:57.245
And we have experimental design, organic chem

265
00:10:57.245 --> 00:10:58.285
and analytical chem.

266
00:10:58.425 --> 00:11:02.045
So this used to be experimental design, organic chem

267
00:11:02.115 --> 00:11:05.045
with analytical chem and then food chemistry.

268
00:11:05.585 --> 00:11:07.405
Now what they've done is they've split those two up

269
00:11:07.505 --> 00:11:09.445
and that is essentially how the units run.

270
00:11:09.745 --> 00:11:11.645
Now, experimental design's really interesting as much

271
00:11:11.645 --> 00:11:14.565
as it's part of unit four, it can come up wherever.

272
00:11:15.025 --> 00:11:19.725
Um, It's another one of those topics that

273
00:11:20.715 --> 00:11:23.535
is very broad ranging, much like green chemistry,

274
00:11:23.595 --> 00:11:25.495
it can come up absolutely anywhere.

275
00:11:25.515 --> 00:11:29.055
And essentially what happens with it is you will do a poster

276
00:11:29.515 --> 00:11:31.095
or you do like a practical report,

277
00:11:31.115 --> 00:11:32.375
but usually it's done as a poster

278
00:11:32.955 --> 00:11:35.255
and you'll be expected to do an experimental of one

279
00:11:35.255 --> 00:11:37.135
of these topics and then apply experimental,

280
00:11:37.335 --> 00:11:39.575
experimental design concepts to it.

281
00:11:42.585 --> 00:11:44.965
Um, and then I just quickly wanted to quickly wanted

282
00:11:44.965 --> 00:11:47.525
to point out, because I know there'll be a vast proportion

283
00:11:47.525 --> 00:11:50.605
of you that will receive notes from an older sibling

284
00:11:50.705 --> 00:11:54.885
or a friend in the year level above, or, um, you might go

285
00:11:54.985 --> 00:11:57.285
and have some tutoring and you get given some notes

286
00:11:57.315 --> 00:11:59.805
that are not relevant to the new area of study.

287
00:11:59.805 --> 00:12:02.565
They're, they're, they're the old study design.

288
00:12:02.625 --> 00:12:04.445
Now what's really important is those notes will still be

289
00:12:04.445 --> 00:12:06.845
useful as much as they want you to do your own notes.

290
00:12:07.075 --> 00:12:10.005
They are still useful and don't throw them out.

291
00:12:11.605 --> 00:12:13.175
What you need to know are what are the changes.

292
00:12:13.675 --> 00:12:15.735
So unit three area study one changes.

293
00:12:16.195 --> 00:12:18.455
So it is being removed. What is being removed is

294
00:12:18.455 --> 00:12:19.575
the emphasis on crude oil.

295
00:12:19.715 --> 00:12:21.895
You'll find that in the older exams

296
00:12:21.895 --> 00:12:23.935
and the older study guides and so forth.

297
00:12:23.935 --> 00:12:25.975
There's a massive emphasis on crude oil.

298
00:12:26.195 --> 00:12:27.735
Um, and if you dunno what that is, don't worry.

299
00:12:28.155 --> 00:12:31.975
But crude oil is sort of the raw component

300
00:12:31.975 --> 00:12:35.765
of just like petro diesel, crude oil.

301
00:12:36.345 --> 00:12:37.885
You still need to know about it, you still need

302
00:12:37.885 --> 00:12:39.165
to know little bits of detail about it.

303
00:12:39.165 --> 00:12:40.525
We're actually not even gonna talk about it today.

304
00:12:40.905 --> 00:12:42.885
Um, it's more of a smaller subtopic,

305
00:12:43.465 --> 00:12:44.885
but it used to be a really big topic.

306
00:12:44.885 --> 00:12:46.885
Used to have to know heaps about it, you don't anymore.

307
00:12:49.225 --> 00:12:51.085
Um, and then they've removed the emphasis

308
00:12:51.085 --> 00:12:52.125
on the comparison of cells.

309
00:12:52.145 --> 00:12:53.725
So what you'll find is if you read the old,

310
00:12:53.865 --> 00:12:56.605
and I don't want you to, but I've done it for you.

311
00:12:56.635 --> 00:12:58.325
When you, when you read the old errors

312
00:12:58.395 --> 00:13:01.285
that the old study designed, you find that there was,

313
00:13:01.295 --> 00:13:03.205
there was about four dot points in a row in a row

314
00:13:03.205 --> 00:13:05.165
that were like the comparison of this cell with this cell,

315
00:13:05.265 --> 00:13:06.805
the comparison of this cell, with this cell.

316
00:13:06.905 --> 00:13:09.685
The comparison of that. With that, the comparison of that.

317
00:13:09.685 --> 00:13:11.935
With that, those have all just been removed.

318
00:13:12.395 --> 00:13:15.175
Now it doesn't mean comparison questions are being removed.

319
00:13:15.185 --> 00:13:16.815
There will be comparison questions.

320
00:13:16.925 --> 00:13:19.135
They love 'em, they love a comparison question,

321
00:13:19.435 --> 00:13:21.375
but the idea is

322
00:13:21.375 --> 00:13:24.775
that the emphasis on comparison on the comparison

323
00:13:24.795 --> 00:13:26.415
of cells has been removed.

324
00:13:29.065 --> 00:13:32.125
Um, and then what has been added or altered?

325
00:13:32.385 --> 00:13:33.565
Um, so fuel sources

326
00:13:33.905 --> 00:13:36.965
or pf of the body have been pulled from

327
00:13:36.965 --> 00:13:38.165
unit four, air study two.

328
00:13:38.165 --> 00:13:40.205
So this is a little bit of that food chem that's been,

329
00:13:40.225 --> 00:13:41.245
uh, sifted through.

330
00:13:41.245 --> 00:13:42.845
As you can see, it's one of our subtopics today.

331
00:13:42.845 --> 00:13:45.165
We will discuss it. It will only be about 10 minutes,

332
00:13:45.265 --> 00:13:46.405
but we we'll discuss it.

333
00:13:47.265 --> 00:13:50.085
Um, and then whoops, cellular respiration

334
00:13:50.085 --> 00:13:51.565
of photosynthesis has been added.

335
00:13:51.635 --> 00:13:53.805
This is brand new. This is our natural cycle.

336
00:13:54.265 --> 00:13:57.885
Um, it sort of builds on from that sort of fuel sources,

337
00:13:58.425 --> 00:13:59.445
um, of the body.

338
00:13:59.865 --> 00:14:02.965
So looking at the cellular respiration

339
00:14:02.965 --> 00:14:04.885
of photosynthesis sort of cycle.

340
00:14:05.505 --> 00:14:08.725
Um, and then we have the green chemistry, uh,

341
00:14:08.915 --> 00:14:10.525
application that comes with it.

342
00:14:12.615 --> 00:14:16.075
So then my next point is you're at the start of the year.

343
00:14:16.175 --> 00:14:17.035
You've just done unit

344
00:14:17.095 --> 00:14:18.315
one, two, you've probably done an exam.

345
00:14:18.335 --> 00:14:19.795
Now you've been on holidays and you've probably been like,

346
00:14:20.755 --> 00:14:23.555
I don't really care about, you know, chemistry anymore.

347
00:14:25.455 --> 00:14:27.385
That is fair enough. If you don't care about chemistry

348
00:14:27.385 --> 00:14:28.945
anymore, completely reasonable.

349
00:14:29.445 --> 00:14:31.305
Um, once you move into chemistry three, four,

350
00:14:31.305 --> 00:14:32.505
you'll be like, all right, now I care about it.

351
00:14:32.505 --> 00:14:35.345
Again, when you do, this is what you need to know.

352
00:14:35.345 --> 00:14:37.705
This is what is helpful to know from unit one two.

353
00:14:39.515 --> 00:14:43.215
So need to know is super important. It's like a must.

354
00:14:43.475 --> 00:14:44.655
You must remember this stuff.

355
00:14:44.655 --> 00:14:46.255
So you must remember the concept in the mole

356
00:14:46.515 --> 00:14:48.015
and then sort of the writing

357
00:14:48.035 --> 00:14:50.215
and balancing of chemical equations around that.

358
00:14:50.355 --> 00:14:52.765
And then there's to geometry calculations.

359
00:14:53.265 --> 00:14:54.845
So the mole is really important.

360
00:14:55.105 --> 00:14:56.925
As much as you might say, well, I know what a mole is.

361
00:14:56.955 --> 00:15:00.005
It's, you know, 6.02 by 10 to the 23 molecules.

362
00:15:01.035 --> 00:15:03.525
Sure that's not really all all that useful.

363
00:15:03.905 --> 00:15:05.605
I'm more talking about working with moles.

364
00:15:05.745 --> 00:15:07.405
So having the ability to manipulate

365
00:15:07.535 --> 00:15:08.765
moles within an equation.

366
00:15:09.505 --> 00:15:12.605
Um, and then writing that out, having the ability to work

367
00:15:12.605 --> 00:15:14.125
with it with stoke geometry.

368
00:15:14.265 --> 00:15:19.045
So using your moles equals mass over molar mass using your

369
00:15:19.285 --> 00:15:20.325
concentration calculations.

370
00:15:20.325 --> 00:15:21.765
So moles equals C by V.

371
00:15:22.225 --> 00:15:24.365
Um, looking at those sort of calculations

372
00:15:24.365 --> 00:15:25.445
that you would need to work with.

373
00:15:25.945 --> 00:15:28.845
Um, also sort of in the gaseous form.

374
00:15:28.905 --> 00:15:30.245
We will talk about it again today.

375
00:15:31.235 --> 00:15:32.535
But the universal gas equation

376
00:15:32.535 --> 00:15:33.735
does come up again in year 12.

377
00:15:33.805 --> 00:15:35.935
It's a big content. It's a good aspect of it,

378
00:15:36.315 --> 00:15:38.015
big, big aspect of it.

379
00:15:38.155 --> 00:15:39.455
And then working in concentrations.

380
00:15:39.455 --> 00:15:41.455
And this is particularly important, things like titrations,

381
00:15:41.515 --> 00:15:42.895
I'm sure you did titrations last year

382
00:15:42.995 --> 00:15:44.175
and I'm sure you heard all the means.

383
00:15:44.775 --> 00:15:47.575
Titrations are all of chemistry. Yes they are.

384
00:15:47.795 --> 00:15:49.175
You do need to know your titrations.

385
00:15:49.175 --> 00:15:51.095
They do come up and they are a vast

386
00:15:51.595 --> 00:15:52.815
and pretty strong aspect.

387
00:15:53.155 --> 00:15:54.855
Um, HPLC does come up

388
00:15:54.875 --> 00:15:56.815
and the annoying thing about HPLC is a lot

389
00:15:56.815 --> 00:15:58.375
of schools ignore teaching it.

390
00:15:58.595 --> 00:16:00.135
Um, they sort of expect you to remember it

391
00:16:00.135 --> 00:16:02.695
because it's smallish, but it will be worth one

392
00:16:02.695 --> 00:16:03.695
or two marks in the exam.

393
00:16:04.355 --> 00:16:05.975
So do remember your HPLC.

394
00:16:06.235 --> 00:16:09.735
And then for all of you, which is new in unit one two,

395
00:16:09.735 --> 00:16:10.855
you learned some green chemistry.

396
00:16:10.945 --> 00:16:12.535
Those concepts still apply.

397
00:16:12.995 --> 00:16:15.575
Please remember that green, those green chemistry concepts.

398
00:16:17.425 --> 00:16:20.675
Then we have our inter versus intermuscular bonds.

399
00:16:21.255 --> 00:16:25.435
Um, these, the super super detail about

400
00:16:25.435 --> 00:16:26.755
them is not that useful.

401
00:16:26.755 --> 00:16:28.635
You really just wanna know the strengths, when,

402
00:16:28.705 --> 00:16:30.635
when are they present and the strengths.

403
00:16:32.775 --> 00:16:34.355
Um, redox basics.

404
00:16:34.975 --> 00:16:37.355
Um, although you do completely cover this, again,

405
00:16:37.785 --> 00:16:39.675
it's important to sort of have that understanding of it

406
00:16:39.755 --> 00:16:40.955
'cause you'll probably go through it a lot quicker.

407
00:16:41.385 --> 00:16:42.675
Same with organic basics.

408
00:16:42.675 --> 00:16:44.955
So organic chemistry, again,

409
00:16:44.975 --> 00:16:46.635
you're gonna cover it all again,

410
00:16:46.935 --> 00:16:48.675
but it's also like if you know,

411
00:16:49.025 --> 00:16:50.915
know it already, it'll be a lot easier.

412
00:16:51.295 --> 00:16:52.675
And then acid-based reactions,

413
00:16:52.995 --> 00:16:55.355
although they don't commonly come up, the idea

414
00:16:55.355 --> 00:16:56.515
behind them is useful,

415
00:16:56.515 --> 00:16:57.875
particularly in things like saturations.

416
00:17:00.585 --> 00:17:01.925
And then how's chemistry assessed?

417
00:17:02.105 --> 00:17:03.045
Is this something that you should

418
00:17:03.045 --> 00:17:04.125
all know at the start of the year?

419
00:17:04.625 --> 00:17:06.925
Um, so you start off with unit three worth 16%,

420
00:17:06.925 --> 00:17:08.085
unit four worth 24%.

421
00:17:08.325 --> 00:17:10.685
'cause they are bigger, the exams are 60%,

422
00:17:10.745 --> 00:17:12.445
the exam is worth the majority of the year.

423
00:17:12.595 --> 00:17:14.525
It's big, it's difficult.

424
00:17:14.705 --> 00:17:17.445
You need to make sure that you, um, are ready for it.

425
00:17:18.505 --> 00:17:19.685
So it is a long way away.

426
00:17:19.885 --> 00:17:21.005
I don't want you to stress about it,

427
00:17:21.105 --> 00:17:23.165
but just to go through some points about it.

428
00:17:23.475 --> 00:17:28.165
It's 120 marks. Um, it's 120 marks in 150 minutes.

429
00:17:28.465 --> 00:17:31.965
One 50 marks. It should say 150 minutes. Oops, my bad.

430
00:17:32.545 --> 00:17:35.405
Um, so it's 120 marks in 150 minutes,

431
00:17:35.405 --> 00:17:38.125
but it has a 15 minute reading time as well.

432
00:17:38.825 --> 00:17:43.565
So I would argue that it's not just 150 minutes,

433
00:17:43.635 --> 00:17:47.075
it's 165 minutes right now.

434
00:17:47.075 --> 00:17:50.405
Lemme my pen. Why are you in my pen?

435
00:17:52.055 --> 00:17:53.665
Alright, we're working with a pen now.

436
00:17:53.965 --> 00:17:56.105
Um, there are 30 multiple choice.

437
00:17:56.485 --> 00:17:59.385
Uh, there are 90 short answer um, marks.

438
00:17:59.385 --> 00:18:01.545
This is usually over eight to 12 questions.

439
00:18:01.545 --> 00:18:03.025
So there's 30 multiple choice questions.

440
00:18:03.095 --> 00:18:06.185
There's not 90 short answer questions. There is 90 marks.

441
00:18:06.185 --> 00:18:08.265
This is usually over eight to 12 questions.

442
00:18:08.565 --> 00:18:10.825
Now, when I say H 12 questions, that's like a question

443
00:18:11.095 --> 00:18:13.625
that has subparts, so it'll be like question one

444
00:18:13.765 --> 00:18:15.505
and then it'll have like four parts to it.

445
00:18:15.525 --> 00:18:17.185
So there'll be four questions within it.

446
00:18:19.285 --> 00:18:21.545
Um, uh,

447
00:18:21.605 --> 00:18:23.145
and then also really important,

448
00:18:23.565 --> 00:18:25.505
the exam is difficult, but it's also really fair.

449
00:18:25.765 --> 00:18:27.345
And I think that's something, you know, I want you

450
00:18:27.345 --> 00:18:28.585
to get your head around.

451
00:18:28.895 --> 00:18:31.905
Once the students go into the chemistry exam thinking, oh,

452
00:18:31.905 --> 00:18:34.145
this is just gonna be really hard and they've made it hard

453
00:18:34.145 --> 00:18:35.305
because they're just, they're not being

454
00:18:35.305 --> 00:18:36.865
nice, that's not true.

455
00:18:37.125 --> 00:18:38.945
The exam is actually reasonably fair.

456
00:18:39.285 --> 00:18:42.025
The exam is difficult, but it is fair.

457
00:18:42.525 --> 00:18:44.425
Um, there is a large variation of questions.

458
00:18:44.425 --> 00:18:47.545
There are some very straightforward basic recall questions,

459
00:18:47.845 --> 00:18:50.305
but then there are some far more complex

460
00:18:50.305 --> 00:18:51.745
interpretation based questions.

461
00:18:51.855 --> 00:18:53.185
They need to split you up.

462
00:18:53.215 --> 00:18:56.945
They need to get the 50 student from the 25 student.

463
00:18:56.945 --> 00:18:59.345
They need to split you up. That's how they do it.

464
00:18:59.345 --> 00:19:01.425
They have easier questions, they have more difficult,

465
00:19:01.425 --> 00:19:02.865
it's a very fair exam.

466
00:19:02.945 --> 00:19:04.345
I think chemistry does it really well.

467
00:19:05.755 --> 00:19:08.215
Um, and although the questions are mostly segregated into

468
00:19:08.215 --> 00:19:11.055
their sort of topics, they do over overlap at times.

469
00:19:11.055 --> 00:19:13.535
There are, there is a distinct overlap in some questions.

470
00:19:14.035 --> 00:19:15.935
So it's important to practice integrating your topics

471
00:19:16.255 --> 00:19:17.535
together, not just doing one at a time.

472
00:19:20.275 --> 00:19:25.015
Um, so further to this, um, let's have a look at

473
00:19:26.055 --> 00:19:29.545
sort of just my three big tips.

474
00:19:31.495 --> 00:19:33.715
So my first one is to work with a study design.

475
00:19:33.715 --> 00:19:36.395
So the study design is intended as a guide. Yeah.

476
00:19:36.815 --> 00:19:40.795
Um, and the, it's really important

477
00:19:40.795 --> 00:19:42.475
that you utilize it as one.

478
00:19:43.095 --> 00:19:45.795
Um, so the study, design, study guide,

479
00:19:45.795 --> 00:19:49.115
whichever one you want to call it, um, has many examples,

480
00:19:49.115 --> 00:19:50.955
definition of suggestions on how to sort

481
00:19:50.955 --> 00:19:52.515
of approach the content for the exam.

482
00:19:53.465 --> 00:19:55.835
Utilize this. So utilize it as a checklist.

483
00:19:56.455 --> 00:19:57.835
Go throughout the year

484
00:19:57.835 --> 00:20:00.035
and familiarize yourself with the topics.

485
00:20:00.695 --> 00:20:03.195
Um, and the one, especially the ones that they emphasize,

486
00:20:03.575 --> 00:20:05.915
um, they do emphasize some topics more than others.

487
00:20:06.255 --> 00:20:09.515
So be prepared to, you know, be on top of that stuff.

488
00:20:12.055 --> 00:20:13.235
Um, meet your new best friend.

489
00:20:13.895 --> 00:20:15.715
Uh, so if the study design is not from your best friend,

490
00:20:15.715 --> 00:20:17.315
the data booklet will, um,

491
00:20:17.315 --> 00:20:19.035
this data booklet will look probably

492
00:20:19.035 --> 00:20:20.395
pretty foreign right now.

493
00:20:20.655 --> 00:20:21.875
You're probably gonna open it up

494
00:20:21.875 --> 00:20:23.195
so you can just search it up up.

495
00:20:23.275 --> 00:20:24.395
BC, a Chemistry Study Guide

496
00:20:24.395 --> 00:20:26.955
or Conference A PDF, uh, sorry, not study guide, sorry.

497
00:20:27.095 --> 00:20:30.355
Um, data booklet. Um,

498
00:20:31.495 --> 00:20:32.475
and you'll have a look at it and

499
00:20:32.475 --> 00:20:33.395
you'll be like, this is really foreign.

500
00:20:33.505 --> 00:20:35.715
What is this? It's super handy.

501
00:20:35.975 --> 00:20:38.395
And as you progress through all the content, you'll start

502
00:20:38.395 --> 00:20:40.475
to understand what everything is.

503
00:20:41.275 --> 00:20:42.915
I would suggest having on printed out at the start

504
00:20:42.915 --> 00:20:45.435
of the year, um, or your teacher should have copies on them

505
00:20:45.435 --> 00:20:48.445
somewhere and then sort of label and annotate it as you go.

506
00:20:48.705 --> 00:20:52.325
Now really key point in the exam, you get a fresh one,

507
00:20:52.465 --> 00:20:55.045
you do not get your data booklet.

508
00:20:55.045 --> 00:20:57.685
That's all annotated. You get one that has nothing in it.

509
00:20:58.305 --> 00:21:01.165
Um, you apologize, I have a bit of a cold at the moment.

510
00:21:01.705 --> 00:21:05.205
Um, you get one with nothing in it.

511
00:21:05.385 --> 00:21:08.165
Um, and so the annotations will not be useful then.

512
00:21:08.705 --> 00:21:12.245
Um, so really, really important that you have,

513
00:21:13.425 --> 00:21:15.885
you have as you go further into the year

514
00:21:16.105 --> 00:21:18.645
and you start to do some practice exams, you use fresh ones.

515
00:21:18.645 --> 00:21:19.685
You don't use your annotated one.

516
00:21:19.685 --> 00:21:21.445
Now the annotated one will be useful throughout the year

517
00:21:21.445 --> 00:21:23.005
as you learn, but when you get to the end,

518
00:21:23.665 --> 00:21:24.965
you wanna start using fresh ones.

519
00:21:32.375 --> 00:21:36.075
Um, and then my next point is sort of a bit of a sal plan.

520
00:21:36.075 --> 00:21:37.795
Chew. I want you to work hard,

521
00:21:37.935 --> 00:21:39.755
but more importantly, I want you to work efficiently.

522
00:21:39.935 --> 00:21:42.315
Now what does that mean? That means I want you

523
00:21:42.315 --> 00:21:44.755
to prioritize study that will have the largest possible

524
00:21:44.755 --> 00:21:45.835
impact on your result.

525
00:21:46.855 --> 00:21:47.955
And this essentially just means to

526
00:21:47.955 --> 00:21:49.035
focus on areas you struggle with.

527
00:21:49.175 --> 00:21:50.315
And even if you just like it.

528
00:21:50.415 --> 00:21:53.315
Now, for me, it's really funny, I'm gonna use an example

529
00:21:53.315 --> 00:21:55.595
outside of chemistry for me, I remember back in the day,

530
00:21:57.465 --> 00:21:58.745
I detested English.

531
00:21:58.865 --> 00:22:01.105
I hated English with all of my body.

532
00:22:01.105 --> 00:22:02.545
English was my least favorite.

533
00:22:02.545 --> 00:22:06.065
Subject is still is my spelling background is still fine.

534
00:22:06.645 --> 00:22:09.105
Uh, but I disliked English,

535
00:22:09.245 --> 00:22:11.305
but I knew English had to be one of my top four.

536
00:22:11.445 --> 00:22:15.475
So what did I do? I I put my head down and my bum up

537
00:22:15.535 --> 00:22:19.195
and I, I grinded out a large proportion

538
00:22:19.195 --> 00:22:20.795
of my study in year 12 was to English

539
00:22:22.205 --> 00:22:25.345
and particularly to,

540
00:22:27.065 --> 00:22:28.505
I don't remember what they call it to be honest.

541
00:22:28.505 --> 00:22:29.745
That's how long ago it was.

542
00:22:29.745 --> 00:22:32.345
And I don't even, I haven't touched an English essay since

543
00:22:32.345 --> 00:22:33.545
then because I detest English.

544
00:22:33.685 --> 00:22:36.665
The whole getting an article from a newspaper and,

545
00:22:36.665 --> 00:22:38.545
and you know, breaking it down and writing about it.

546
00:22:38.775 --> 00:22:40.985
That whole aspect was my least favorite.

547
00:22:41.225 --> 00:22:46.185
I detested that and yet I knew I had to do it. So I did it.

548
00:22:46.385 --> 00:22:47.945
I practiced, I practiced, I practiced,

549
00:22:47.945 --> 00:22:49.105
and I got really good at it.

550
00:22:51.095 --> 00:22:52.105
Same thing with chemistry.

551
00:22:52.485 --> 00:22:55.545
If there is a topic you dislike, for me it was electrolysis.

552
00:22:55.785 --> 00:22:58.745
I did not like electrolysis. So what did I do?

553
00:22:58.865 --> 00:23:00.905
I focused on it. It was actually the one

554
00:23:00.905 --> 00:23:03.945
that I did really average in for all my sacs.

555
00:23:04.285 --> 00:23:06.265
Um, and that's where I sort of realized I disliked it.

556
00:23:06.385 --> 00:23:09.105
I was, I was okay while learning and it was a bit nah.

557
00:23:09.445 --> 00:23:12.105
And then I did the sac night. Just really did not like it.

558
00:23:12.165 --> 00:23:13.505
And then I was doing study afterwards.

559
00:23:13.625 --> 00:23:14.745
I really did not like it.

560
00:23:14.745 --> 00:23:16.865
But I, I realized to myself that I was struggling with it.

561
00:23:17.225 --> 00:23:19.825
I needed to find a way to get better at it.

562
00:23:19.925 --> 00:23:21.825
So I practiced, I practiced, I practiced,

563
00:23:21.845 --> 00:23:25.065
and I managed to do reasonably well at my electoral

564
00:23:25.065 --> 00:23:26.105
suspension on my exam.

565
00:23:26.525 --> 00:23:27.825
Um, and that's what's really important.

566
00:23:27.925 --> 00:23:29.465
So throughout the year you need

567
00:23:29.465 --> 00:23:30.585
to learn how to answer questions.

568
00:23:30.585 --> 00:23:33.665
It's a skill itself, but you also need to focus on the areas

569
00:23:33.855 --> 00:23:35.665
that you are struggling with.

570
00:23:36.655 --> 00:23:37.705
It's a really key point here.

571
00:23:37.705 --> 00:23:38.825
Always review your sacs

572
00:23:38.825 --> 00:23:40.665
and focus on the errors you made under pressure

573
00:23:40.665 --> 00:23:43.105
because you make different errors under pressure to

574
00:23:43.105 --> 00:23:45.955
what you make when you are, you know, not under pressure.

575
00:23:46.775 --> 00:23:48.715
Now, very quickly, I just wanted

576
00:23:48.715 --> 00:23:49.875
to point out significant figures.

577
00:23:49.875 --> 00:23:52.355
It's something that is distinctly put in the study design,

578
00:23:52.575 --> 00:23:54.435
but some people sort of neglect to learn it.

579
00:23:54.695 --> 00:23:55.715
Now, really important,

580
00:23:55.715 --> 00:23:57.755
significant figures is a very complex topic.

581
00:23:58.425 --> 00:24:00.315
It's maths, but we sort of need

582
00:24:00.315 --> 00:24:01.915
to know it very briefly for chemistry.

583
00:24:03.455 --> 00:24:05.915
Now what do all questions have significant

584
00:24:05.915 --> 00:24:07.555
figures for the exam?

585
00:24:08.135 --> 00:24:10.835
You are going to do significant figures on every single

586
00:24:11.235 --> 00:24:14.765
question, but does not mean every question will be

587
00:24:14.765 --> 00:24:15.925
marked as significant figures.

588
00:24:16.355 --> 00:24:19.565
Notoriously, chemistry has allocated one mark

589
00:24:19.785 --> 00:24:22.365
to one question for significant figures.

590
00:24:22.625 --> 00:24:23.645
And you know what they've done.

591
00:24:23.995 --> 00:24:25.525
They haven't told anyone what that is

592
00:24:25.785 --> 00:24:26.925
and they haven't told you what

593
00:24:26.925 --> 00:24:28.165
that is while you're sitting in the exam.

594
00:24:28.785 --> 00:24:31.965
So for you, you're like, well how am I meant

595
00:24:31.965 --> 00:24:33.725
to know if question do significant figures on?

596
00:24:33.745 --> 00:24:35.245
You're not meant to know you're meant

597
00:24:35.245 --> 00:24:36.365
to do them on all of them.

598
00:24:36.625 --> 00:24:38.445
And if you do them on all of them, you'll get the one

599
00:24:38.445 --> 00:24:40.285
that has significant figures, marks.

600
00:24:40.905 --> 00:24:44.235
So how do they work? There's three major rules.

601
00:24:45.015 --> 00:24:47.195
All non-zero digits are significant.

602
00:24:47.335 --> 00:24:50.475
Any zeros between two significant digits are significant.

603
00:24:50.535 --> 00:24:52.995
So this zero here is, but these zeros at the end are not

604
00:24:52.995 --> 00:24:54.675
because there's no significant digit after.

605
00:24:55.385 --> 00:24:56.795
Same thing here. This one is significant,

606
00:24:56.865 --> 00:24:58.635
this one is, but this one is not.

607
00:24:59.575 --> 00:25:03.315
Um, a zero, which is after a significant figure and

608
00:25:03.325 --> 00:25:05.275
after a decimal point is significant.

609
00:25:05.375 --> 00:25:07.355
So if you write, you could write that as three.

610
00:25:07.495 --> 00:25:09.235
So this first one here, I could just write that as three,

611
00:25:09.415 --> 00:25:12.995
but because I wrote that as 3.00,

612
00:25:13.425 --> 00:25:16.115
that means I have three significant figures.

613
00:25:16.625 --> 00:25:19.635
Same thing here. I could have written, written this as 4.4,

614
00:25:19.635 --> 00:25:21.675
but I put a zero on the end so it counts.

615
00:25:23.435 --> 00:25:26.375
Now this one's interesting, this first zero does not count.

616
00:25:26.695 --> 00:25:28.455
'cause if I had to write this out more simply,

617
00:25:28.675 --> 00:25:32.495
I'd write 0.012, it would be two significant figures.

618
00:25:32.665 --> 00:25:35.655
These two do not count because I've added these two zeros.

619
00:25:35.655 --> 00:25:37.975
These becomes four significant figures.

620
00:25:38.675 --> 00:25:39.975
Now what does that mean for a question?

621
00:25:39.975 --> 00:25:42.975
Well, that means when I answer a question, I need

622
00:25:42.975 --> 00:25:44.255
to look at the significant figures

623
00:25:44.255 --> 00:25:46.295
that are in the stem of the question.

624
00:25:46.355 --> 00:25:48.855
So the question on the paper, look at the stem,

625
00:25:48.855 --> 00:25:50.175
look at the numbers that are in the stem.

626
00:25:51.845 --> 00:25:54.785
If there is a number that is written like this, I need

627
00:25:54.785 --> 00:25:56.145
to answer my question.

628
00:25:56.825 --> 00:25:59.345
I do my maths and I answer it as

629
00:26:00.065 --> 00:26:02.145
a significant figure of three.

630
00:26:02.325 --> 00:26:03.745
So three significant figures.

631
00:26:03.745 --> 00:26:06.985
If my answer is 2.4, I need to write 2.40

632
00:26:06.985 --> 00:26:09.705
because the question had 3.00 in it.

633
00:26:10.735 --> 00:26:15.165
Now example, 30.0, how many significant figures is this?

634
00:26:15.255 --> 00:26:16.685
Let's go through it. So

635
00:26:20.305 --> 00:26:25.005
you go, uh, the three is uh, a non-zero.

636
00:26:25.265 --> 00:26:28.445
So it's significant. The first zero at first seems not

637
00:26:28.445 --> 00:26:30.445
significant, but then the second zero

638
00:26:30.455 --> 00:26:35.045
after a A is after a dot point.

639
00:26:35.065 --> 00:26:36.645
So therefore it's going to be significant.

640
00:26:37.745 --> 00:26:40.725
And then the first zero then becomes significant

641
00:26:41.005 --> 00:26:42.005
'cause it's between the two.

642
00:26:42.305 --> 00:26:46.405
So therefore I have three C figures or significant figures.

643
00:26:46.825 --> 00:26:48.405
Um, also just some other aspects.

644
00:26:48.585 --> 00:26:51.405
If you are given two numbers to divide, um,

645
00:26:51.545 --> 00:26:54.125
or multiply, maybe you're doing like a moles calculation

646
00:26:54.585 --> 00:26:56.725
and one of them is two, three significant figures

647
00:26:56.725 --> 00:26:58.005
and one of them is to four, you go

648
00:26:58.005 --> 00:26:59.725
to the least numbers, significant figures.

649
00:27:00.435 --> 00:27:02.645
Same with addition and subtraction.

650
00:27:02.905 --> 00:27:04.005
If you're adding numbers

651
00:27:04.185 --> 00:27:05.685
and you've got less significant

652
00:27:05.685 --> 00:27:07.445
figures, you go to the least.

653
00:27:09.625 --> 00:27:10.725
All right, green chemistry.

654
00:27:11.385 --> 00:27:13.005
So first of all, with green chemistry,

655
00:27:13.005 --> 00:27:14.605
what I'm gonna do is I'm gonna go over

656
00:27:14.685 --> 00:27:15.805
a little bit of unit one two revision.

657
00:27:15.805 --> 00:27:17.085
There's actually gonna be two slides on it

658
00:27:17.185 --> 00:27:19.685
and maybe the third slide is a little bit of ar then, but

659
00:27:19.995 --> 00:27:22.565
nonetheless, first one is the continuous cycle.

660
00:27:23.325 --> 00:27:25.205
I, pardon me, have pulled

661
00:27:25.275 --> 00:27:28.285
that exact quote from the study design.

662
00:27:28.395 --> 00:27:29.965
That is literally what is in the study design.

663
00:27:29.965 --> 00:27:31.445
That diagram is in the study design.

664
00:27:31.955 --> 00:27:33.805
That is what you need to remember for this year.

665
00:27:33.915 --> 00:27:35.605
That is what you will have covered last year.

666
00:27:35.625 --> 00:27:37.365
You will have covered this whole idea

667
00:27:37.385 --> 00:27:39.405
of linear versus circular economy.

668
00:27:39.985 --> 00:27:43.405
The whole idea that, let's use copper wiring as an example.

669
00:27:43.405 --> 00:27:45.805
Copper wiring is pretty expensive to make these days

670
00:27:46.045 --> 00:27:47.485
'cause copper is becoming less common,

671
00:27:47.985 --> 00:27:49.405
harder to sort of work with.

672
00:27:51.135 --> 00:27:54.465
What you find is that you have mined some copper,

673
00:27:54.465 --> 00:27:58.465
you make some copper wiring, um, you have distributed,

674
00:27:58.465 --> 00:28:00.865
distributed it out, you've used it,

675
00:28:01.005 --> 00:28:03.305
but then you don't need the product anymore.

676
00:28:03.365 --> 00:28:04.705
So then you go throw the product out.

677
00:28:04.765 --> 00:28:07.265
But what if you remove that copper wiring, you remove

678
00:28:07.265 --> 00:28:11.665
that copper wiring, you send it to a recycling company,

679
00:28:11.665 --> 00:28:13.505
which will then take that copper wiring,

680
00:28:13.595 --> 00:28:15.905
it'll either melt it down and remake copper wiring

681
00:28:15.905 --> 00:28:18.505
or if it's in good enough condition, it'll just continue to,

682
00:28:18.995 --> 00:28:20.985
it'll just sort of straighten it back out.

683
00:28:21.005 --> 00:28:23.025
You know, give it a little bit of a polisher,

684
00:28:23.645 --> 00:28:26.305
do whatever it needs to just to make it back to brand new

685
00:28:26.325 --> 00:28:27.745
or close to brand new as it can.

686
00:28:28.165 --> 00:28:29.985
And then it remakes another product

687
00:28:30.725 --> 00:28:32.625
and it utilizes that copper wiring.

688
00:28:32.625 --> 00:28:34.785
And the whole idea is that copper wiring stays in the system

689
00:28:34.925 --> 00:28:37.025
or that copper stays in the system.

690
00:28:37.725 --> 00:28:39.945
Now if you just throw it out, well then that's a waste

691
00:28:39.945 --> 00:28:41.765
of copper and

692
00:28:41.765 --> 00:28:43.725
that's a linear economy throwing that stuff out.

693
00:28:49.945 --> 00:28:52.805
Now, greenhouse gases, greenhouse gases are

694
00:28:54.375 --> 00:28:56.965
gases in the earth's atmosphere that absorb and trap heat.

695
00:28:57.225 --> 00:28:59.525
Um, assisting to the reg assisting to regulate

696
00:28:59.525 --> 00:29:01.885
and ensure that the planet has sufficient temperature.

697
00:29:02.625 --> 00:29:04.645
Now what's really important about greenhouse gases is you

698
00:29:04.645 --> 00:29:06.605
need to understand the process by how they work.

699
00:29:07.025 --> 00:29:10.045
So during the day, the sun's UV rays heat up the earth.

700
00:29:10.505 --> 00:29:13.675
So the sun, it's out like right now,

701
00:29:13.975 --> 00:29:16.155
it wasn't out this morning, which is why I have a jumper on

702
00:29:16.295 --> 00:29:17.515
and now I'm getting a bit more.

703
00:29:18.015 --> 00:29:20.955
The sun's out sends its uvs down

704
00:29:20.975 --> 00:29:23.915
and the uvs sort of enter the, enter the atmosphere.

705
00:29:24.295 --> 00:29:26.035
Um, and they actually heat up the ground.

706
00:29:26.185 --> 00:29:27.275
They don't heat up the air,

707
00:29:27.275 --> 00:29:30.505
they heat up the ground as they heat up the ground.

708
00:29:31.085 --> 00:29:34.705
Um, heaters released and especially at night, at night.

709
00:29:34.805 --> 00:29:36.385
So during the day there's heat release,

710
00:29:36.385 --> 00:29:38.545
but it's sort of like proportionate to what's going on

711
00:29:38.545 --> 00:29:40.105
around it at night.

712
00:29:40.105 --> 00:29:41.605
There's nothing sort of going on around it.

713
00:29:41.605 --> 00:29:43.005
So it's releasing lots of heat

714
00:29:44.045 --> 00:29:45.705
and that's why the ground becomes really cold.

715
00:29:45.705 --> 00:29:48.345
And then obviously the, the outside starts to become colder

716
00:29:48.345 --> 00:29:49.745
and colder as that heat is lost.

717
00:29:50.365 --> 00:29:53.225
Um, this is released back in the atmospheres

718
00:29:53.485 --> 00:29:54.905
and back into the atmosphere and,

719
00:29:54.905 --> 00:29:56.265
and without greenhouse gases

720
00:29:56.265 --> 00:30:00.065
or do hgs, the heat would essentially just rise

721
00:30:00.125 --> 00:30:01.905
and be released from our atmosphere.

722
00:30:02.165 --> 00:30:06.625
And essentially every night we'd freeze, we would freeze

723
00:30:06.645 --> 00:30:07.905
and we would probably freeze to death.

724
00:30:07.905 --> 00:30:09.025
That's how cold it would get.

725
00:30:09.965 --> 00:30:12.195
Greenhouse gases ensure that this does not happen.

726
00:30:12.775 --> 00:30:16.755
Um, and they do allow some out. That's the idea.

727
00:30:16.775 --> 00:30:21.035
If we have greenhouse gases in their correct proportions, we

728
00:30:22.395 --> 00:30:23.965
will track the correct amount of heat

729
00:30:24.345 --> 00:30:25.605
and we work perfectly well.

730
00:30:26.515 --> 00:30:29.595
However, obviously that doesn't always happen.

731
00:30:29.655 --> 00:30:31.715
And at greenhouse gases are not imperfect balance.

732
00:30:32.655 --> 00:30:34.195
Now also what's really important is you need to know

733
00:30:34.195 --> 00:30:37.995
what the five main greenhouse gases are from year 11.

734
00:30:38.295 --> 00:30:39.715
Um, and I'm hoping you remember it.

735
00:30:39.775 --> 00:30:41.195
If you don't remember it

736
00:30:41.195 --> 00:30:43.435
or you wanna have a go at it, just pause the video now

737
00:30:43.435 --> 00:30:45.825
and just have a quick, have a quick think.

738
00:30:45.995 --> 00:30:47.065
Write 'em down the page.

739
00:30:47.065 --> 00:30:48.225
There are five main ones

740
00:30:48.245 --> 00:30:50.425
and then I want you to highlight which of those five

741
00:30:51.205 --> 00:30:52.425
do does not occur naturally.

742
00:30:52.425 --> 00:30:55.145
Which of those five have we added to the atmosphere now

743
00:30:55.485 --> 00:30:57.465
and they've become a greenhouse gas since

744
00:30:57.465 --> 00:30:58.505
we started creating them?

745
00:30:59.465 --> 00:31:01.765
So take a minute when you pause. 3, 2, 1.

746
00:31:02.355 --> 00:31:04.805
Alright, hopefully you are back

747
00:31:05.265 --> 00:31:06.645
and you had a go at this question.

748
00:31:07.705 --> 00:31:10.365
So there are five main greenhouse gases

749
00:31:10.785 --> 00:31:15.035
and these are carbon dioxide, methane,

750
00:31:16.405 --> 00:31:19.075
water vapor, nitrous oxide.

751
00:31:19.285 --> 00:31:21.635
Those are the four natural ones.

752
00:31:21.635 --> 00:31:24.115
They're the ones that naturally occur and are just there.

753
00:31:24.665 --> 00:31:26.515
Then we have fluorinated gases.

754
00:31:26.695 --> 00:31:29.115
So fluorinated gases are gases

755
00:31:29.115 --> 00:31:30.435
that have the fluorine molecule on them.

756
00:31:30.985 --> 00:31:33.355
They are very harmful to the environment

757
00:31:33.815 --> 00:31:36.555
and they have contributed to this

758
00:31:37.465 --> 00:31:38.955
rise in greenhouse gases

759
00:31:38.955 --> 00:31:40.635
and this temperature rise of our planet

760
00:31:40.635 --> 00:31:42.675
because we've synthetically produced them

761
00:31:42.675 --> 00:31:44.075
and they were never a greenhouse gas.

762
00:31:44.095 --> 00:31:47.535
And now they're, so then we sort

763
00:31:47.535 --> 00:31:50.015
of discussed from here the enhanced greenhouse effect.

764
00:31:50.315 --> 00:31:51.695
You will have covered this last year,

765
00:31:51.755 --> 00:31:53.895
but you covered in a lot more detail this year.

766
00:31:54.405 --> 00:31:56.255
More on the basis of that you start

767
00:31:56.255 --> 00:31:58.095
to do some gas calculations

768
00:31:58.115 --> 00:32:00.375
and determine, you know, how much of this has been produced,

769
00:32:00.375 --> 00:32:01.735
how much of that has been produced, sort of,

770
00:32:01.735 --> 00:32:02.975
that's that aspect of things.

771
00:32:03.915 --> 00:32:06.655
The enhanced greenhouse effect is what we currently refer to

772
00:32:06.655 --> 00:32:07.935
as the major cause of climate change.

773
00:32:07.935 --> 00:32:10.455
It's due to an increased proportion of greenhouse gases,

774
00:32:10.455 --> 00:32:12.175
particularly fluorinated from fuel

775
00:32:12.175 --> 00:32:13.335
and infrastructure production.

776
00:32:14.065 --> 00:32:15.955
Very simple and basic definition of it.

777
00:32:16.575 --> 00:32:19.595
Uh, the increased stability for the planet to absorb

778
00:32:19.615 --> 00:32:22.435
and retain infrared radiation has subsequently began

779
00:32:22.435 --> 00:32:23.675
to slowly warm the planet.

780
00:32:23.985 --> 00:32:25.515
This has shifted climate norms

781
00:32:25.515 --> 00:32:28.115
and increased sea levels, which is due to sort

782
00:32:28.115 --> 00:32:31.315
of the glacier melting from the increased pole temperature.

783
00:32:31.315 --> 00:32:34.075
So the poles of the planet are getting warmer quicker than

784
00:32:34.075 --> 00:32:35.355
the middle of the planet is getting warmer.

785
00:32:35.745 --> 00:32:37.235
It's just, that's a little bit of physics.

786
00:32:37.335 --> 00:32:38.715
You don't need to worry about that side of things,

787
00:32:39.185 --> 00:32:41.005
but it's something that you need to know of your chemistry.

788
00:32:41.005 --> 00:32:42.885
And then you need to explain in a chemical point of view,

789
00:32:42.885 --> 00:32:45.005
you need to talk about what are the greenhouse gases

790
00:32:46.625 --> 00:32:49.005
and then this is where that green chemistry comes into it.

791
00:32:49.155 --> 00:32:51.525
What if we can minimize greenhouse gases in our production?

792
00:32:51.555 --> 00:32:53.765
Will we do it? Should we do it, et cetera?

793
00:32:53.875 --> 00:32:57.205
Something like that. Now what's really new

794
00:32:58.065 --> 00:32:59.525
for our three four is

795
00:32:59.525 --> 00:33:02.925
that the VCA study design has placed this significance on

796
00:33:02.925 --> 00:33:04.245
these green chemistry principles.

797
00:33:04.265 --> 00:33:06.485
Now, you may have talked about these last year, they're,

798
00:33:06.485 --> 00:33:09.345
they're not significantly, they're not sort

799
00:33:09.345 --> 00:33:11.665
of put in an area of study.

800
00:33:11.665 --> 00:33:13.305
They're put at the start of the unit three

801
00:33:13.375 --> 00:33:14.945
four study design.

802
00:33:15.005 --> 00:33:17.265
And it's sort of just said, you need to know these.

803
00:33:17.605 --> 00:33:20.065
So a lot of students that I've already talked

804
00:33:20.065 --> 00:33:23.065
with have already done this in unit one two,

805
00:33:23.135 --> 00:33:24.385
they covered this in unit one two

806
00:33:24.585 --> 00:33:26.425
'cause that's what their school wanted them to get in,

807
00:33:26.605 --> 00:33:27.625
get their sort of head around.

808
00:33:28.125 --> 00:33:29.665
If you haven't, that is okay.

809
00:33:29.925 --> 00:33:32.385
It is essentially aimed for you to start this in three four.

810
00:33:32.725 --> 00:33:35.545
So you are just doing what BC wants.

811
00:33:35.685 --> 00:33:37.465
Now there are, I believe it's seven,

812
00:33:37.995 --> 00:33:39.705
seven concepts you need to know.

813
00:33:41.195 --> 00:33:44.225
Seven concepts are atom economy, catalysts

814
00:33:44.365 --> 00:33:49.345
and catalyzing design for degradation, uh, desire

815
00:33:49.345 --> 00:33:51.265
for energy efficiency design for saving chemicals,

816
00:33:51.265 --> 00:33:53.305
prevention, use of renewable feedstock.

817
00:33:53.645 --> 00:33:57.545
So these are seven essentially definitions

818
00:33:58.005 --> 00:34:00.785
and concepts that you need to know

819
00:34:01.805 --> 00:34:04.225
to answer green chemistry based questions.

820
00:34:06.215 --> 00:34:09.475
So you'll get a question and it will be, you know,

821
00:34:11.535 --> 00:34:15.355
uh, you know, something about using a fuel cell instead

822
00:34:15.355 --> 00:34:19.195
of using, instead of using, you know, standard combustion.

823
00:34:19.195 --> 00:34:20.635
You may have no idea what I'm talking about there.

824
00:34:20.635 --> 00:34:23.115
You're not stress, um, but it's something you will learn.

825
00:34:23.375 --> 00:34:24.755
Um, and you might sit there

826
00:34:24.755 --> 00:34:27.785
and go, what, what is that all about?

827
00:34:28.365 --> 00:34:32.545
What's really important is that that is one of these

828
00:34:32.615 --> 00:34:34.105
that is using some of these topics here.

829
00:34:34.165 --> 00:34:37.105
So when we use a fuel cell, we're using things like

830
00:34:37.655 --> 00:34:39.785
designing safe, safer chemicals

831
00:34:40.005 --> 00:34:41.905
and design for energy efficiency.

832
00:34:42.205 --> 00:34:43.985
Um, and you'll understand why, you know,

833
00:34:44.125 --> 00:34:46.705
as you learn this stuff, but it's what I would refer

834
00:34:46.705 --> 00:34:49.185
to if I was asked why I was making that decision in terms

835
00:34:49.185 --> 00:34:50.625
of current chemistry principles.

836
00:34:50.905 --> 00:34:51.985
I would say I'm making that decision

837
00:34:51.985 --> 00:34:53.385
because of this principle

838
00:34:53.385 --> 00:34:56.425
and this principle which state that da da da da da

839
00:34:56.685 --> 00:34:58.505
and then sort of refer it back to

840
00:34:59.045 --> 00:35:00.465
the example I was discussing.

841
00:35:02.555 --> 00:35:05.535
So then we have each of their definitions.

842
00:35:05.595 --> 00:35:06.975
Now what I've done is I'm gonna mix them up.

843
00:35:07.355 --> 00:35:08.975
So I think this is a really good activity.

844
00:35:09.395 --> 00:35:11.895
Um, it's something that I run with my chemistry classes

845
00:35:11.995 --> 00:35:13.815
and I thought, you know what, I'll give you a little,

846
00:35:13.915 --> 00:35:15.815
you know, taste of what we sort of run in our,

847
00:35:15.995 --> 00:35:18.575
in our sessions, um, at Chi Smartt.

848
00:35:19.335 --> 00:35:21.715
So getting a little, you know, little sprinkling of

849
00:35:21.715 --> 00:35:23.315
what we do before we even do it.

850
00:35:23.735 --> 00:35:27.275
Um, but nonetheless, I want you all to have a go at this.

851
00:35:27.315 --> 00:35:30.995
I want you to match up each of these, these concepts.

852
00:35:31.215 --> 00:35:33.995
So what you'll find is that there are seven concepts.

853
00:35:33.995 --> 00:35:34.995
There are seven definitions.

854
00:35:35.115 --> 00:35:37.805
I want you to match them up so you know, you go one A,

855
00:35:37.985 --> 00:35:39.125
two B, et cetera.

856
00:35:39.355 --> 00:35:40.845
It's obviously not gonna be in that order,

857
00:35:40.985 --> 00:35:44.665
but don't worry, um, want you to have a go at that.

858
00:35:44.805 --> 00:35:46.625
It shouldn't take you more than a couple of minutes.

859
00:35:47.005 --> 00:35:49.185
Um, and you may not know, you may read through

860
00:35:49.185 --> 00:35:50.785
and go, I have no idea what some of these mean.

861
00:35:50.905 --> 00:35:51.785
I have no idea what some of these

862
00:35:51.785 --> 00:35:53.305
definitions are talking about.

863
00:35:53.605 --> 00:35:55.065
That's okay. This is the,

864
00:35:55.065 --> 00:35:57.345
this may be the first time you're doing it and that's fine,

865
00:35:57.885 --> 00:35:59.265
but I want you to have a go at it.

866
00:35:59.265 --> 00:36:01.025
So what I'm gonna do is I'm gonna tell you all to pause

867
00:36:01.365 --> 00:36:05.105
and then I'd say take, you know, five minutes at least, um,

868
00:36:05.125 --> 00:36:06.425
if you finished it earlier, that's okay.

869
00:36:06.565 --> 00:36:09.905
And then unpause and we'll go through it. So 3, 2, 1, pause.

870
00:36:14.885 --> 00:36:16.975
Alright, hopefully you are back.

871
00:36:17.355 --> 00:36:18.535
By the way, I do love my copy,

872
00:36:18.535 --> 00:36:19.655
that's why I've got a copy here.

873
00:36:20.925 --> 00:36:23.355
Let's go through each of these. So we'll start off at the

874
00:36:23.355 --> 00:36:26.915
top of the concepts and then we'll, we'll um, we'll uh,

875
00:36:27.885 --> 00:36:28.935
give it its definition.

876
00:36:28.935 --> 00:36:31.015
Now that's meant to say definition up there. I do apologize.

877
00:36:31.045 --> 00:36:32.935
Concept, it's meant to say definition.

878
00:36:33.635 --> 00:36:36.645
Um, I do apologize for that.

879
00:36:36.745 --> 00:36:39.085
Uh, nonetheless, let's have a look.

880
00:36:39.085 --> 00:36:40.405
So we've got atom economy.

881
00:36:41.905 --> 00:36:43.765
You should remember Adam economy from last year.

882
00:36:44.035 --> 00:36:47.325
Atom economy was where the atoms that we used at the start

883
00:36:47.325 --> 00:36:51.085
of the uh, chemical equation when as close

884
00:36:51.085 --> 00:36:53.125
to a hundred percent used in the desired product.

885
00:36:53.225 --> 00:36:54.645
So if only one of the two things

886
00:36:54.645 --> 00:36:57.125
that were produced was the desired product, we want

887
00:36:57.125 --> 00:36:58.765
to maximize that percentage.

888
00:36:59.185 --> 00:37:01.365
So which of these talks about that?

889
00:37:03.325 --> 00:37:06.425
So we need to look at things like reactance, um,

890
00:37:07.365 --> 00:37:09.265
or the start of a chemical equation.

891
00:37:10.045 --> 00:37:10.265
No,

892
00:37:13.135 --> 00:37:15.745
no, no.

893
00:37:17.535 --> 00:37:22.265
Also no look, that one sort of gives it away

894
00:37:22.265 --> 00:37:23.785
for which one that one is, but it's not.

895
00:37:24.405 --> 00:37:25.745
Uh, it's better to prevent waste.

896
00:37:26.005 --> 00:37:28.105
No kind of has to be g

897
00:37:28.205 --> 00:37:30.665
but process should be designed to maximize the incorporation

898
00:37:30.665 --> 00:37:32.905
of all reactive materials used in the process

899
00:37:33.175 --> 00:37:34.385
into the final product.

900
00:37:34.565 --> 00:37:37.225
So that is exactly what Adam economy is.

901
00:37:37.685 --> 00:37:42.025
So therefore I'm going to say that is g apologies,

902
00:37:42.245 --> 00:37:44.825
I'm using my old mac mouse pad

903
00:37:44.825 --> 00:37:46.545
and it's not very good for doing things like that.

904
00:37:47.555 --> 00:37:51.645
Alright, Adam, economy is G two catalysts.

905
00:37:51.985 --> 00:37:53.685
So remember that catalyst,

906
00:37:53.685 --> 00:37:55.805
what they do is they provide an alternative reaction

907
00:37:55.805 --> 00:37:57.085
pathway, um,

908
00:37:57.625 --> 00:38:01.605
and they use essentially less energy to get what they want.

909
00:38:02.225 --> 00:38:03.805
Um, so essentially

910
00:38:03.805 --> 00:38:05.085
what you do is you're adding in a catalyst

911
00:38:05.085 --> 00:38:07.005
and they get what you want utilizing less energy

912
00:38:07.205 --> 00:38:08.805
'cause they provide an alternative reaction pathway.

913
00:38:09.025 --> 00:38:13.485
So once again, reading through, um, I remember there was one

914
00:38:13.485 --> 00:38:14.765
that talked about less energy.

915
00:38:15.465 --> 00:38:18.645
Uh, it was B, these should be selected

916
00:38:18.745 --> 00:38:21.045
to generate the same desire product with less waste

917
00:38:21.105 --> 00:38:24.285
and less en less energy and reagents in reaction process.

918
00:38:24.435 --> 00:38:26.085
That is a catalyst that is a perfect definition

919
00:38:26.085 --> 00:38:27.605
of a catalyst answer here.

920
00:38:27.865 --> 00:38:31.655
The two is B. All right, three.

921
00:38:32.225 --> 00:38:33.935
Three, design for degradation.

922
00:38:34.555 --> 00:38:38.485
Um, so we'll read from the top. We're not gonna do B or G.

923
00:38:38.925 --> 00:38:41.285
A chemical products should be designed so that the end

924
00:38:41.285 --> 00:38:44.765
of their use, they break down to harmless degradate, uh,

925
00:38:44.835 --> 00:38:46.125
degradation products.

926
00:38:46.905 --> 00:38:49.285
Um, and do not position in the environment.

927
00:38:49.285 --> 00:38:51.725
Well that sounds pretty good. I'm gonna check the others.

928
00:38:52.805 --> 00:38:54.285
Chemicals should be to achieve their intent

929
00:38:54.285 --> 00:38:58.085
of minimizing toxicity I'D outside safer chemicals,

930
00:38:58.865 --> 00:39:00.205
raw materials, feedstock,

931
00:39:00.425 --> 00:39:03.085
that's feedstock one side maximal energy.

932
00:39:04.025 --> 00:39:05.165
No, yeah.

933
00:39:05.345 --> 00:39:06.725
So A three is a,

934
00:39:11.015 --> 00:39:15.755
all right, four design for energy efficiency.

935
00:39:15.755 --> 00:39:19.395
Well we just read that one. Um, and that one was down here.

936
00:39:19.935 --> 00:39:22.555
So process should be designed for maximum energy efficiency

937
00:39:22.555 --> 00:39:25.075
with the minimal in a negative environment

938
00:39:25.075 --> 00:39:26.435
and economical impacts.

939
00:39:26.735 --> 00:39:28.675
I'm pretty happy with that. I think four is E

940
00:39:31.165 --> 00:39:32.385
and then we go to five.

941
00:39:33.415 --> 00:39:35.705
Five was saving chemicals.

942
00:39:35.705 --> 00:39:37.145
Again, we read this one just

943
00:39:37.145 --> 00:39:39.905
before that one was here at C, which is designed

944
00:39:39.905 --> 00:39:42.225
to achieve their intended function with minimizing toxicity.

945
00:39:42.635 --> 00:39:43.265
Makes sense?

946
00:39:47.595 --> 00:39:49.775
All right. And then we have prevention

947
00:39:49.835 --> 00:39:51.695
and we have use of renewable feedstock.

948
00:39:51.695 --> 00:39:54.815
We have D and we have F. So we've got raw materials.

949
00:39:54.815 --> 00:39:57.695
Feedstock should be made from renewable materials rather

950
00:39:57.695 --> 00:39:58.815
than from fossil fuels.

951
00:39:59.405 --> 00:40:02.655
It's better to prevent waste than to treat or clean up waste

952
00:40:02.655 --> 00:40:03.735
after it's been producible.

953
00:40:04.045 --> 00:40:05.935
It's pretty opposite, which is which prevention is going

954
00:40:05.935 --> 00:40:07.815
to be the prevent waste one.

955
00:40:08.405 --> 00:40:11.135
They use the word and the definition, not really a great way

956
00:40:11.135 --> 00:40:12.255
to do it, but that's what they did.

957
00:40:12.795 --> 00:40:16.615
And then the raw material feedstock, um,

958
00:40:17.315 --> 00:40:18.855
is mainly, you know, plant-based.

959
00:40:19.085 --> 00:40:21.975
That is going to be use of renewable feedstock.

960
00:40:24.365 --> 00:40:27.545
So that is our aspect here.

961
00:40:27.545 --> 00:40:32.305
So we go one G two B, three A, four

962
00:40:33.655 --> 00:40:38.615
E, five C six F 17.

963
00:40:39.045 --> 00:40:41.695
That is how we go about it. They are our definitions.

964
00:40:41.865 --> 00:40:44.175
These have been pulled straight out

965
00:40:44.235 --> 00:40:45.895
of the chemistry study design.

966
00:40:45.895 --> 00:40:47.615
These are the definitions they provide you.

967
00:40:47.915 --> 00:40:50.055
So you should know these as much as I don't want you

968
00:40:50.055 --> 00:40:51.935
to know word for word, I want you

969
00:40:51.935 --> 00:40:53.455
to know them pretty reasonably.

970
00:40:53.535 --> 00:40:54.495
I want you to be able to explain

971
00:40:54.495 --> 00:40:55.655
each of these seven concepts.

972
00:40:55.955 --> 00:40:58.015
And this is something you should practice throughout,

973
00:40:58.015 --> 00:41:00.055
particularly throughout term one, so

974
00:41:00.055 --> 00:41:02.575
that you can apply these in your chemistry based

975
00:41:02.595 --> 00:41:05.375
or your green chemistry based questions as they come up.

976
00:41:07.405 --> 00:41:09.665
So then just our last one on green chemistry,

977
00:41:09.685 --> 00:41:11.145
and we're actually not gonna cover any

978
00:41:11.145 --> 00:41:12.785
of these green chemistry points today.

979
00:41:13.315 --> 00:41:16.065
There are three explicit examples of green chemistry

980
00:41:16.065 --> 00:41:17.905
that they want you to know this at

981
00:41:18.055 --> 00:41:19.185
know the end of year exam.

982
00:41:19.245 --> 00:41:21.945
So there will be more that they'll apply green chemistry to,

983
00:41:21.945 --> 00:41:23.985
but these are three they have explicitly

984
00:41:24.015 --> 00:41:25.745
said you need to know.

985
00:41:26.365 --> 00:41:28.905
Now the only one that's part of area study one,

986
00:41:28.905 --> 00:41:31.305
unit three is fuel cell sustainability

987
00:41:31.445 --> 00:41:32.625
as per this foreign circle.

988
00:41:32.995 --> 00:41:35.005
However, we're not gonna cover it today

989
00:41:35.005 --> 00:41:36.805
because we're not gonna get up to redox.

990
00:41:36.805 --> 00:41:38.245
So it will be covered in the next lecture.

991
00:41:38.705 --> 00:41:41.245
Um, but it's really important that you understand

992
00:41:41.245 --> 00:41:45.525
that there are some examples VAR has made distinctly what,

993
00:41:45.635 --> 00:41:46.765
like they've distinctly said,

994
00:41:46.945 --> 00:41:49.525
but you need to know this, like we're gonna ask about it.

995
00:41:49.985 --> 00:41:52.085
I'm telling you now we're gonna ask about it.

996
00:41:52.085 --> 00:41:54.935
That's what they've said. So fuel cell

997
00:41:54.935 --> 00:41:56.735
sustainability, what does that use?

998
00:41:57.035 --> 00:41:59.255
So these are the concepts that you should refer

999
00:41:59.255 --> 00:42:00.375
to when discussing these.

1000
00:42:00.845 --> 00:42:03.615
Same with equilibrium and industry and green hydrogen.

1001
00:42:03.635 --> 00:42:05.135
Now each of these points will come

1002
00:42:05.135 --> 00:42:06.295
up at another point in time.

1003
00:42:06.315 --> 00:42:09.935
Do not stress, but just wanted to point out,

1004
00:42:10.055 --> 00:42:13.415
these are the ones that I've already gone through these, um,

1005
00:42:13.515 --> 00:42:14.975
in going through the new study design

1006
00:42:14.995 --> 00:42:16.335
and producing content for them.

1007
00:42:16.445 --> 00:42:18.295
I've already gone through each of these concepts.

1008
00:42:18.525 --> 00:42:21.215
I've, you know, gone and done the research, uh,

1009
00:42:21.275 --> 00:42:22.815
and discussed what's sort of going on.

1010
00:42:23.645 --> 00:42:25.455
I've also gone through and picked out the ones

1011
00:42:25.455 --> 00:42:26.735
that I feel are most relevant.

1012
00:42:26.995 --> 00:42:28.415
Um, and I've found that in some

1013
00:42:28.655 --> 00:42:30.855
of the newer content being produced, um,

1014
00:42:30.855 --> 00:42:32.855
especially throughout ATAR notes

1015
00:42:32.855 --> 00:42:34.735
and by other tutors, we've sort of agreed

1016
00:42:34.735 --> 00:42:36.575
that these are the ones that are the most relevant

1017
00:42:36.575 --> 00:42:37.775
for each of these concepts.

1018
00:42:37.955 --> 00:42:40.895
Um, and what you should probably discuss in discussing these

1019
00:42:40.895 --> 00:42:44.415
concepts, um, you can find these dot points in the, um,

1020
00:42:45.115 --> 00:42:46.215
in the study design,

1021
00:42:46.215 --> 00:42:48.495
which obviously I've got my data booklet here,

1022
00:42:48.755 --> 00:42:51.055
but I've got my study design here so you can find,

1023
00:42:51.115 --> 00:42:52.695
if you scroll through this here,

1024
00:42:52.835 --> 00:42:54.175
you will find the dot points.

1025
00:42:54.755 --> 00:42:56.975
Um, my word is struggling.

1026
00:42:57.135 --> 00:42:58.895
I think my computer's doing a bit too much at the moment.

1027
00:42:59.515 --> 00:43:03.135
Um, but as you can see here, I wanna find that dot point

1028
00:43:04.285 --> 00:43:06.375
here is that questioning green chemistry,

1029
00:43:06.495 --> 00:43:08.735
contemporary responses to challenges in the role

1030
00:43:08.735 --> 00:43:10.335
of innovation in the design of fuel cells

1031
00:43:10.355 --> 00:43:11.655
to meet society's energy needs

1032
00:43:11.655 --> 00:43:13.015
with reference to green chemistries.

1033
00:43:13.445 --> 00:43:15.695
They've given these two, so they've said design

1034
00:43:15.695 --> 00:43:18.175
of energy efficiency and use of renewable feedstock.

1035
00:43:18.745 --> 00:43:20.095
We've added catalysts to that

1036
00:43:20.125 --> 00:43:21.975
because we feel our catalysts are something

1037
00:43:21.975 --> 00:43:23.415
that are utilized in fuel cells.

1038
00:43:23.715 --> 00:43:25.295
You'll find 'em in the electrolyte.

1039
00:43:25.325 --> 00:43:28.415
They're really important to it to make fuel cells work

1040
00:43:28.755 --> 00:43:30.855
and thus it's a concept that should be added onto that.

1041
00:43:31.155 --> 00:43:33.375
So as you can see there, the dot points have explicitly

1042
00:43:33.375 --> 00:43:34.895
asked you to know this something you

1043
00:43:34.895 --> 00:43:36.015
do need to learn throughout the year.

1044
00:43:36.675 --> 00:43:39.655
So we're about 45 minutes in,

1045
00:43:39.905 --> 00:43:41.135
we're about to start irritating one.

1046
00:43:41.475 --> 00:43:42.535
If you haven't taken a break

1047
00:43:42.595 --> 00:43:44.695
or you're feeling a little bit like God, that was a lot

1048
00:43:44.695 --> 00:43:45.735
of stuff to take in,

1049
00:43:45.835 --> 00:43:47.375
please feel free to take a five minute break.

1050
00:43:47.405 --> 00:43:49.975
Just pause and just, you know, go to the toilet,

1051
00:43:50.035 --> 00:43:51.295
get yourself a coffee like

1052
00:43:51.295 --> 00:43:56.245
what I'm doing right now and then come back.

1053
00:43:56.885 --> 00:44:01.005
'cause we've got about, you know, about 75 minutes to punch

1054
00:44:01.005 --> 00:44:03.925
through the first, I'm gonna say two thirds

1055
00:44:03.925 --> 00:44:05.325
to three quarters of aero study.

1056
00:44:05.325 --> 00:44:06.845
One, it's probably about three quarters of area study.

1057
00:44:07.055 --> 00:44:10.005
Study one redox probably only makes up about 25% of it.

1058
00:44:10.005 --> 00:44:11.365
It's pretty small. Um,

1059
00:44:14.475 --> 00:44:16.255
but that is what we're essentially gonna go through.

1060
00:44:17.515 --> 00:44:20.095
So I've broken this part up into three distinct topics.

1061
00:44:20.295 --> 00:44:22.455
I think a study one breaks into three

1062
00:44:22.455 --> 00:44:23.735
slash four distinct topics.

1063
00:44:24.375 --> 00:44:27.695
I think food chemistry in the natural cycle sort

1064
00:44:27.695 --> 00:44:30.455
of interlink, same with to be honest, fuels.

1065
00:44:30.595 --> 00:44:32.365
And then those two, they sort of interlink.

1066
00:44:32.365 --> 00:44:33.485
Those three are very similar.

1067
00:44:34.115 --> 00:44:35.605
However, you can break them up into

1068
00:44:35.605 --> 00:44:36.805
three distinct sort of features.

1069
00:44:36.965 --> 00:44:38.405
I think they're three distinct features.

1070
00:44:38.985 --> 00:44:41.605
And then you have your fourth feature being redox.

1071
00:44:41.605 --> 00:44:43.205
So I think there's four distinct topics

1072
00:44:43.795 --> 00:44:45.165
subtopics within this area of study.

1073
00:44:45.165 --> 00:44:46.605
Now these are, you know,

1074
00:44:46.605 --> 00:44:48.245
they're all gonna integrate into each other.

1075
00:44:48.245 --> 00:44:49.805
That's why they're in the same area of study,

1076
00:44:50.145 --> 00:44:52.285
but they are sort of four distinct subtopics.

1077
00:44:52.285 --> 00:44:54.165
So if you are to, you know, make a summary book

1078
00:44:54.185 --> 00:44:57.965
or you are to go about writing some of this stuff out, um,

1079
00:44:58.325 --> 00:45:00.885
I would say they are your four distinct topics.

1080
00:45:02.555 --> 00:45:06.175
So let's start off with just the most basic slide.

1081
00:45:06.525 --> 00:45:10.175
What is a fuel? So it is distinctly quoted that you need

1082
00:45:10.175 --> 00:45:11.455
to know the definition of a fuel.

1083
00:45:11.855 --> 00:45:13.575
A fuel is a substance that can be reacted

1084
00:45:13.575 --> 00:45:16.175
with other substances leading to the release of energy

1085
00:45:16.285 --> 00:45:18.055
that can be harnessed for a specific purpose.

1086
00:45:18.565 --> 00:45:21.415
This is explicitly mentioned in the study design.

1087
00:45:21.515 --> 00:45:26.015
You do need to know this. Um, and that's just how it is.

1088
00:45:26.975 --> 00:45:28.415
I can't really give you anything more to it.

1089
00:45:28.675 --> 00:45:29.775
Um, and then you do need to know

1090
00:45:29.775 --> 00:45:31.015
renewable versus non-renewable.

1091
00:45:31.315 --> 00:45:33.655
So renewable resource can be replenished

1092
00:45:33.655 --> 00:45:35.615
by natural processes within a relatively

1093
00:45:35.705 --> 00:45:36.775
short period of time.

1094
00:45:37.315 --> 00:45:39.815
Uh, so you know, short equals like a human lifetime.

1095
00:45:39.955 --> 00:45:41.135
So essentially I like to think of it

1096
00:45:41.135 --> 00:45:45.295
as we can produce this fuel quicker than we use this fuel.

1097
00:45:45.765 --> 00:45:47.135
Non-renewable is the opposite.

1098
00:45:47.235 --> 00:45:49.335
You cannot produce it quicker than we use it.

1099
00:45:49.555 --> 00:45:52.295
It takes more than, you know, a human life span

1100
00:45:52.315 --> 00:45:53.495
or like a short period of time

1101
00:45:53.515 --> 00:45:56.295
to produce non-renewable fuel is very

1102
00:45:56.295 --> 00:45:57.455
difficult to get your hands on.

1103
00:45:59.025 --> 00:46:01.835
Then what we have is building on from that.

1104
00:46:03.015 --> 00:46:04.715
We have these ideas of, sorry,

1105
00:46:04.715 --> 00:46:07.355
my computer's struggling a little bit doing the recordings.

1106
00:46:07.355 --> 00:46:09.635
My computer starts to sound like a helicopter.

1107
00:46:10.175 --> 00:46:11.475
Um, can lag a little bit.

1108
00:46:11.675 --> 00:46:13.715
I do apologize that, um,

1109
00:46:13.815 --> 00:46:15.995
we have biofuels versus fossil fuels.

1110
00:46:16.285 --> 00:46:17.635
Again, I'm using the same colors

1111
00:46:17.635 --> 00:46:22.355
because biofuels, as you expect, uh, renewable fossil fuels

1112
00:46:22.695 --> 00:46:25.235
as you should also expect are non-renewable.

1113
00:46:25.415 --> 00:46:27.835
So biofuels are fuels derived from living matter.

1114
00:46:28.455 --> 00:46:30.635
Uh oh, I've got those two way.

1115
00:46:30.635 --> 00:46:31.835
Yeah, yeah, yeah, I got those two mixed

1116
00:46:31.835 --> 00:46:33.075
up a yeah, yeah, yeah, yeah, yeah.

1117
00:46:33.345 --> 00:46:34.395
They're the wrong way around.

1118
00:46:35.175 --> 00:46:36.435
Whoops, I've copied the wrong,

1119
00:46:37.355 --> 00:46:39.415
I put the wrong text boxes in the wrong spot.

1120
00:46:39.675 --> 00:46:41.935
Um, I do apologize for that. They're the wrong way around.

1121
00:46:42.095 --> 00:46:43.895
Biofuels are derived from plant matter.

1122
00:46:43.895 --> 00:46:46.215
Fossil fuels are derived from living matter compressed

1123
00:46:46.215 --> 00:46:47.255
underground for millions of years.

1124
00:46:47.805 --> 00:46:50.135
I've mixed those two up. I do apologize for that.

1125
00:46:50.515 --> 00:46:54.615
Um, but essentially biofuels plant matter are produced at

1126
00:46:54.615 --> 00:46:57.015
the same rate we consume it, therefore they are renewable.

1127
00:46:57.015 --> 00:47:00.735
Fossil fuels are produced over millions of years

1128
00:47:00.995 --> 00:47:05.055
and essentially therefore, um, are really hard to reproduce.

1129
00:47:05.495 --> 00:47:07.695
I really hope I haven't therefore given the wrong,

1130
00:47:07.885 --> 00:47:09.215
have I done the wrong one down here?

1131
00:47:09.475 --> 00:47:11.535
No, I haven't. Good. I was gonna say auto die

1132
00:47:11.535 --> 00:47:12.975
because those two are, um,

1133
00:47:13.975 --> 00:47:17.055
biofuels are biogas, biol, biodiesel.

1134
00:47:17.115 --> 00:47:19.095
It makes sense if they have a bio in front of them.

1135
00:47:19.125 --> 00:47:21.415
It's gonna be bio, uh, fossil fuels.

1136
00:47:21.415 --> 00:47:25.135
They're like natural gases, coals, um, petrols, et cetera.

1137
00:47:25.475 --> 00:47:27.295
Um, and so also really important to sort

1138
00:47:27.295 --> 00:47:29.055
of understand that's how that works.

1139
00:47:31.425 --> 00:47:34.245
So we're gonna go through the three main forms of biofuel.

1140
00:47:34.265 --> 00:47:36.485
Now this is very brief. What I'm giving you.

1141
00:47:36.485 --> 00:47:39.285
There is a lot, a much greater proportion of content

1142
00:47:39.315 --> 00:47:40.885
that you need to go through for these.

1143
00:47:41.265 --> 00:47:42.285
Um, it is much,

1144
00:47:42.875 --> 00:47:45.205
it's way more in detail even there's much more in detail.

1145
00:47:45.205 --> 00:47:46.245
It's way more in detail.

1146
00:47:46.545 --> 00:47:48.245
But I'm gonna give you a very brief

1147
00:47:48.245 --> 00:47:49.445
sort of understanding of each of them.

1148
00:47:49.825 --> 00:47:51.605
So you have biogas. So this is produced

1149
00:47:51.605 --> 00:47:53.445
by anaerobic fermentation of plant waste.

1150
00:47:53.465 --> 00:47:56.005
Now we are gonna talk about anaerobic fermentation in a

1151
00:47:56.005 --> 00:47:58.085
second, so please don't stress, um, that'll be,

1152
00:47:58.085 --> 00:47:59.085
we'll actually not the same.

1153
00:47:59.085 --> 00:48:00.085
We'll do it in the natural cycle.

1154
00:48:00.745 --> 00:48:02.405
So it's probably a little bit away, but that's okay.

1155
00:48:03.225 --> 00:48:07.285
Um, and what's really important is that

1156
00:48:07.995 --> 00:48:09.405
it's the,

1157
00:48:09.545 --> 00:48:12.965
the weird thing about it is it produces the exact same fuel

1158
00:48:13.265 --> 00:48:15.165
as natural gas, which is what we get

1159
00:48:15.385 --> 00:48:17.525
as our fossil fuel version of biogas.

1160
00:48:17.525 --> 00:48:20.205
So it's essentially the fossil fuel gas that we get.

1161
00:48:20.505 --> 00:48:23.325
We call it natural gas. It's, you know, it's not bio.

1162
00:48:23.545 --> 00:48:26.405
So natural gas is a bit of a misnomer.

1163
00:48:27.915 --> 00:48:30.285
However, what's really important about it is

1164
00:48:30.285 --> 00:48:34.085
that it produces only about 32% methane,

1165
00:48:34.085 --> 00:48:36.645
whereas our natural gas producers are

1166
00:48:36.645 --> 00:48:37.725
much higher proportion.

1167
00:48:37.765 --> 00:48:38.885
I don't remember the exact percentage

1168
00:48:38.885 --> 00:48:40.405
and you don't need to know the exact percentage,

1169
00:48:40.705 --> 00:48:42.245
but the exact percentage is much larger.

1170
00:48:44.225 --> 00:48:46.595
Therefore, when you take that gas, you can't,

1171
00:48:46.615 --> 00:48:48.115
we don't really have a way to,

1172
00:48:49.255 --> 00:48:50.635
to cleanse that gas in a sense.

1173
00:48:50.635 --> 00:48:53.435
We don't have a way to get rid of the other gases.

1174
00:48:53.625 --> 00:48:56.595
Like we, we have some ways of getting rid of some parts.

1175
00:48:57.015 --> 00:48:59.355
We can't get rid of it all. So in the end, we we're left

1176
00:48:59.355 --> 00:49:02.755
with, you know, a fuel gas that only is about 32% fuel.

1177
00:49:03.175 --> 00:49:05.435
So therefore it has much less energy.

1178
00:49:05.585 --> 00:49:09.595
Therefore, when you are burning the same volume of that,

1179
00:49:09.895 --> 00:49:10.915
you know that fuel,

1180
00:49:11.105 --> 00:49:13.435
there's only 32% of it that ends up being fuel.

1181
00:49:14.025 --> 00:49:16.955
Therefore, when you have a full volume of it

1182
00:49:17.215 --> 00:49:21.475
and the same volume of natural gas, which let's just say

1183
00:49:21.475 --> 00:49:26.195
for example is 70% methane, which is the fuel, this is going

1184
00:49:26.195 --> 00:49:28.755
to produce a lot more energy than our biogas, which is one

1185
00:49:28.755 --> 00:49:29.835
of our downfalls of it.

1186
00:49:30.575 --> 00:49:32.715
Um, but it is produced very renewably.

1187
00:49:32.715 --> 00:49:34.595
It's produced from sewage treatment

1188
00:49:34.595 --> 00:49:35.955
plants and landfill in Australia.

1189
00:49:36.015 --> 00:49:38.795
We put, you know, we put in anaerobic bacteria

1190
00:49:39.335 --> 00:49:43.755
and we end up producing gas, um, by, uh, methane,

1191
00:49:43.755 --> 00:49:45.155
which is, looks like this here.

1192
00:49:45.695 --> 00:49:49.835
Um, and these sort of, uh, little, um,

1193
00:49:51.655 --> 00:49:53.275
little setups are how they work.

1194
00:49:54.695 --> 00:49:57.475
Um, and then we have bioethanol, now bio ethanol

1195
00:49:57.475 --> 00:50:00.955
that a be there, but it is, whoops, why'd that go too far?

1196
00:50:03.995 --> 00:50:06.975
Now bio ethanol is reduced by anaerobic fermentation

1197
00:50:06.975 --> 00:50:08.335
of glucose by yeast.

1198
00:50:08.505 --> 00:50:10.495
Again, something we are gonna talk about.

1199
00:50:10.595 --> 00:50:14.095
So we will talk about this whole anaerobic, um,

1200
00:50:14.935 --> 00:50:16.095
fermentation and all of that.

1201
00:50:16.555 --> 00:50:19.735
Um, bioethanol must be distilled prior to use.

1202
00:50:19.795 --> 00:50:22.615
Now you will learn about distilling throughout this topic.

1203
00:50:23.195 --> 00:50:24.215
We won't discuss it today,

1204
00:50:24.215 --> 00:50:26.015
but you will learn about it throughout this topic.

1205
00:50:26.035 --> 00:50:27.605
But you'll also learn about it in unit

1206
00:50:27.835 --> 00:50:29.085
unit four, area study two.

1207
00:50:29.345 --> 00:50:30.525
So you do need to know it in both.

1208
00:50:31.145 --> 00:50:34.525
Um, it involves boiling points for the products

1209
00:50:34.525 --> 00:50:35.765
through large tubes.

1210
00:50:36.145 --> 00:50:39.365
Um, and then it allows the water to remove in one area

1211
00:50:39.365 --> 00:50:40.565
and ethanol to be removed in another.

1212
00:50:40.565 --> 00:50:43.325
So it sort of pure rises our, our by ethanol.

1213
00:50:43.865 --> 00:50:46.285
Um, as you can see here, this is what Bioethanol looks like

1214
00:50:46.345 --> 00:50:49.525
and you'll find that bioethanol is in our E 10 fuel.

1215
00:50:49.625 --> 00:50:52.325
So I'm sure you've been to a petro petrol station

1216
00:50:52.345 --> 00:50:55.725
before, um, with the parents or if you're 18 by yourself.

1217
00:50:56.945 --> 00:51:01.205
And you've seen that there is like, there's this E 10 fuel,

1218
00:51:01.205 --> 00:51:03.325
which is a couple of cents cheaper than normal petrol.

1219
00:51:03.625 --> 00:51:05.045
The reason it's a couple sense cheaper is

1220
00:51:05.045 --> 00:51:06.205
that bio ethanol doesn't produce

1221
00:51:06.205 --> 00:51:07.485
as much energy as petro diesel.

1222
00:51:07.705 --> 00:51:10.405
Um, petro diesel produces a far greater proportion,

1223
00:51:10.625 --> 00:51:13.245
but when the fuel is only 10% by ethanol,

1224
00:51:13.245 --> 00:51:14.685
you still get nearly the same amount.

1225
00:51:14.705 --> 00:51:15.765
You just get a little bit less.

1226
00:51:16.225 --> 00:51:19.435
Um, but essentially that bio ethanol makes

1227
00:51:19.465 --> 00:51:22.435
that E 10 fuel slightly more renewable in a sense

1228
00:51:22.435 --> 00:51:25.475
because you are sort of subsidizing your fuel down a bit

1229
00:51:25.575 --> 00:51:27.075
by putting some eth ethanol in there.

1230
00:51:31.655 --> 00:51:33.665
Some states like to refer to it as 94.

1231
00:51:33.965 --> 00:51:35.945
Um, so you know how unlettered we call 91.

1232
00:51:36.045 --> 00:51:40.785
It means there's 91% fuel, uh, or 91% pure fuel.

1233
00:51:40.855 --> 00:51:42.905
That means there are some, you know, other bits in there.

1234
00:51:42.905 --> 00:51:46.365
It's not as pure. When we put bio ethanol in there,

1235
00:51:46.365 --> 00:51:48.045
we treat bio ethanols another pure products.

1236
00:51:48.045 --> 00:51:51.885
So we say it's about a 94 95 is when you have, you know, 95%

1237
00:51:51.885 --> 00:51:54.725
of pure, um, pure fuel.

1238
00:51:54.725 --> 00:51:57.605
And 98 is your more, you know, it's, it's better

1239
00:51:57.605 --> 00:51:59.365
for your engine to use a higher grade

1240
00:51:59.365 --> 00:52:00.685
because it's more clean.

1241
00:52:00.755 --> 00:52:03.645
There's less byproducts, there's less other things in there.

1242
00:52:03.835 --> 00:52:07.205
However, some cars are actually not built to be able

1243
00:52:07.205 --> 00:52:09.325
to take something that pure, they're built around the idea

1244
00:52:09.325 --> 00:52:11.325
that the, the fuel is not all that pure.

1245
00:52:11.825 --> 00:52:12.965
So that's why you can't go

1246
00:52:12.965 --> 00:52:15.045
and put 98 fuel into a car that's meant

1247
00:52:15.045 --> 00:52:17.535
to take 91, although you can.

1248
00:52:18.235 --> 00:52:20.055
Um, and it wouldn't be the end of the world.

1249
00:52:20.055 --> 00:52:22.415
You car wouldn't explode if you kept doing it.

1250
00:52:22.435 --> 00:52:23.535
It would be bad for your car.

1251
00:52:23.885 --> 00:52:25.895
Same if you go the other way around the car that's built

1252
00:52:26.115 --> 00:52:27.215
and requires 98.

1253
00:52:27.215 --> 00:52:29.335
So a lot of these luxury car brands, they require

1254
00:52:29.335 --> 00:52:30.415
that higher percentage.

1255
00:52:30.645 --> 00:52:32.695
They don't have the capabilities to get rid of all

1256
00:52:32.695 --> 00:52:34.055
of the byproducts of 91.

1257
00:52:34.355 --> 00:52:35.535
You could put 91 in there once

1258
00:52:35.535 --> 00:52:37.055
and it would, it would probably be fine.

1259
00:52:37.055 --> 00:52:38.815
It's not great for it, but if you continue

1260
00:52:38.815 --> 00:52:41.215
to put it in there again, it'll be detrimental to the car.

1261
00:52:43.775 --> 00:52:45.435
So that's the idea behind bioethanol.

1262
00:52:45.455 --> 00:52:46.635
And then we have biodiesel.

1263
00:52:46.635 --> 00:52:50.155
Now biodiesel is our closest comparator to Petro diesel.

1264
00:52:50.335 --> 00:52:52.595
Now biodiesel is produced um,

1265
00:52:53.415 --> 00:52:55.155
by using plant oils or animal fat.

1266
00:52:55.155 --> 00:52:56.955
So we get triglycerides, um,

1267
00:52:57.015 --> 00:52:59.555
and then we do a trans justification reaction.

1268
00:52:59.555 --> 00:53:02.035
Now that is a big aspect of Unifor area study one.

1269
00:53:02.035 --> 00:53:03.755
You do not need to know it in detail at the moment.

1270
00:53:03.935 --> 00:53:05.195
You just need to know the wording.

1271
00:53:05.495 --> 00:53:06.635
You need to know that you get a

1272
00:53:06.635 --> 00:53:08.275
triglyceride, you get a methanol.

1273
00:53:08.275 --> 00:53:11.075
Now that methanol should be produced renewably.

1274
00:53:11.455 --> 00:53:13.635
You don't need to know how or where you're getting it from,

1275
00:53:13.775 --> 00:53:15.595
but you should be producing that renewably

1276
00:53:15.595 --> 00:53:17.955
and you need to mention that you don't wanna be using a

1277
00:53:18.115 --> 00:53:21.395
fossil fuel methanol, otherwise it's no longer a biodiesel.

1278
00:53:21.395 --> 00:53:22.635
You've just used a fossil fuel.

1279
00:53:24.135 --> 00:53:28.285
You then do a reaction and what's left is you get glycerol.

1280
00:53:28.285 --> 00:53:29.485
Now glycerol is a bit useless.

1281
00:53:29.485 --> 00:53:30.845
We don't want it, it's just a byproduct,

1282
00:53:31.025 --> 00:53:32.685
but it's not detrimental to anything.

1283
00:53:32.685 --> 00:53:35.525
So we just remove it, um, and deal with it appropriately.

1284
00:53:35.905 --> 00:53:38.645
And then we have biodiesel. Now biodiesel is what we want.

1285
00:53:38.825 --> 00:53:42.245
So biodiesel is polar compared to petrol or petro diesel.

1286
00:53:42.905 --> 00:53:45.485
Um, and these both have a very similar energy content.

1287
00:53:46.265 --> 00:53:50.045
Um, but petrol being non-polar means that it has less

1288
00:53:51.145 --> 00:53:52.485
intermolecular bonds.

1289
00:53:52.485 --> 00:53:53.445
Something I said you

1290
00:53:53.445 --> 00:53:54.845
should remember, you should know the strengths.

1291
00:53:55.025 --> 00:53:56.205
It doesn't have hydrogen bonds,

1292
00:53:56.205 --> 00:53:58.645
it doesn't have dipole dipole, it just has dispersion.

1293
00:53:59.345 --> 00:54:03.645
By having just dispersion, it's less likely to absorb,

1294
00:54:04.345 --> 00:54:06.205
um, energy and water.

1295
00:54:06.625 --> 00:54:08.805
So I said Hydroscopic scopic city there

1296
00:54:08.805 --> 00:54:10.485
and I said, um, absorption of energy.

1297
00:54:10.955 --> 00:54:13.805
What I meant is sort of the fuel absorbs water.

1298
00:54:13.905 --> 00:54:16.405
And then that water in turn when you combust the

1299
00:54:16.405 --> 00:54:17.605
fuel absorb energy.

1300
00:54:18.225 --> 00:54:23.125
Um, so when your biodiesel here,

1301
00:54:23.125 --> 00:54:26.245
which I'm talking about produces when your biodiesel is

1302
00:54:26.435 --> 00:54:29.645
combusted and it has a greater viscosity, it's thicker

1303
00:54:29.645 --> 00:54:32.005
because of those stronger intermolecular bonds,

1304
00:54:32.005 --> 00:54:33.485
because it has hydrogen bonds

1305
00:54:33.725 --> 00:54:36.205
'cause it's got, um, oxygens and hydrogens.

1306
00:54:36.585 --> 00:54:38.165
And because it's got dipole dipole,

1307
00:54:38.285 --> 00:54:41.805
'cause it has a polar aspect and it's more hydroscopic.

1308
00:54:42.315 --> 00:54:45.045
What that means is it actually absorbs more water is that's

1309
00:54:45.045 --> 00:54:46.845
what hydroscopic means.

1310
00:54:46.845 --> 00:54:48.165
It actually means it absorbs water.

1311
00:54:48.505 --> 00:54:50.325
But I like to think of it as it absorbs energy.

1312
00:54:50.795 --> 00:54:54.205
What that means is that that water, when it's in with

1313
00:54:54.235 --> 00:54:57.965
that fuel, when you can bust the fuel, the heat is meant to,

1314
00:54:57.965 --> 00:54:59.085
you know, move the pistons

1315
00:54:59.085 --> 00:55:00.525
and so forth and get the car moving.

1316
00:55:01.225 --> 00:55:03.565
If there's more water in there, it actually needs

1317
00:55:03.565 --> 00:55:04.565
to heat the water first.

1318
00:55:04.825 --> 00:55:06.725
And so therefore the water absorbs some of the energy

1319
00:55:06.725 --> 00:55:08.165
as it heats and therefore you don't get

1320
00:55:08.165 --> 00:55:10.205
as much energy going straight to the pistons.

1321
00:55:10.665 --> 00:55:13.205
Um, so that's why it's a bad thing to be more hydroscopic.

1322
00:55:13.705 --> 00:55:16.725
Um, and there and by it is always more hydroscopic

1323
00:55:16.745 --> 00:55:18.525
and more viscous, which means it's thicker,

1324
00:55:18.525 --> 00:55:20.125
which means it doesn't flow as well.

1325
00:55:20.145 --> 00:55:22.245
So when you get really cold, it doesn't flow at all.

1326
00:55:22.245 --> 00:55:26.005
It's not useful compared to your petro diesel or petrol.

1327
00:55:26.465 --> 00:55:30.755
Now this is what a, um, trans,

1328
00:55:30.845 --> 00:55:32.475
trans justification reaction looks like.

1329
00:55:32.475 --> 00:55:34.075
Please don't stress about it too much.

1330
00:55:34.815 --> 00:55:38.355
Um, especially at the unit three area.

1331
00:55:38.355 --> 00:55:40.635
Study one level, your teacher may want

1332
00:55:40.635 --> 00:55:41.715
you to know it for the sac.

1333
00:55:41.715 --> 00:55:42.915
They may say, look, we're gonna go

1334
00:55:42.915 --> 00:55:44.035
through it, we're gonna learn it now.

1335
00:55:44.255 --> 00:55:46.235
So please therefore then go and learn it.

1336
00:55:46.455 --> 00:55:48.875
Um, and you know, spend some time on it.

1337
00:55:48.875 --> 00:55:50.115
But a lot of teachers will say,

1338
00:55:50.115 --> 00:55:51.395
oh look, don't stress about it too much.

1339
00:55:51.445 --> 00:55:53.555
We're gonna go through it in a lot more detail in

1340
00:55:53.555 --> 00:55:54.715
unit four, air study one.

1341
00:55:54.975 --> 00:55:57.675
So just know the brief, you know, wording of it.

1342
00:55:57.935 --> 00:56:00.835
You'll learn how to actually do it in this sense,

1343
00:56:00.865 --> 00:56:03.435
like this diagram here as you move through.

1344
00:56:05.275 --> 00:56:08.655
Now let's look at our, um, let's look at our fossil fuels.

1345
00:56:08.655 --> 00:56:11.015
So vessel all started with coal. Coal most common one

1346
00:56:11.015 --> 00:56:13.175
because we use it so much in Australia.

1347
00:56:13.355 --> 00:56:15.095
We sit on a coal gold mine,

1348
00:56:15.095 --> 00:56:16.255
if you like to think of it like that.

1349
00:56:16.835 --> 00:56:19.055
Um, which isn't really exactly a good thing.

1350
00:56:19.365 --> 00:56:21.215
Coal is a combustible black or brown rock.

1351
00:56:21.365 --> 00:56:23.885
It's composed pretty much primarily of carbons.

1352
00:56:24.225 --> 00:56:27.765
Um, it's the largest source of energy, uh, worldwide

1353
00:56:27.765 --> 00:56:29.245
because it produces electricity.

1354
00:56:29.705 --> 00:56:32.805
Um, and you really need to know this transformation process.

1355
00:56:32.905 --> 00:56:34.485
So I like to think of it in terms of like a factory.

1356
00:56:34.625 --> 00:56:35.845
You can search it up, um,

1357
00:56:35.905 --> 00:56:37.925
and find like factory sort of diagrams

1358
00:56:37.925 --> 00:56:39.205
that help you sort of get your head around it.

1359
00:56:39.865 --> 00:56:41.885
But essentially what you do is you get your coal

1360
00:56:42.025 --> 00:56:44.685
and your coal has carbons in it

1361
00:56:44.685 --> 00:56:46.445
and it has energy in a chemical form.

1362
00:56:46.715 --> 00:56:50.945
It's locked within its mos. You then combust the coal.

1363
00:56:51.325 --> 00:56:52.585
So you heat up the coal

1364
00:56:53.085 --> 00:56:54.825
and the coal produces thermal energy.

1365
00:56:55.165 --> 00:56:56.665
Um, so as those bonds break

1366
00:56:57.085 --> 00:56:59.425
and as the coals are breaks down, it releases energy

1367
00:56:59.525 --> 00:57:01.225
and that energy is released as heat

1368
00:57:01.605 --> 00:57:04.345
and it, usually what it does is it heats up water.

1369
00:57:04.605 --> 00:57:06.025
So it heats up a barrel of water

1370
00:57:06.045 --> 00:57:08.065
and that barrel of water heats up and boils.

1371
00:57:08.065 --> 00:57:10.465
So it just continues to boil it and produces steam.

1372
00:57:10.525 --> 00:57:12.665
So essentially you've converted the energy from chemical

1373
00:57:13.365 --> 00:57:17.585
to thermal in the coal to then thermal in the water,

1374
00:57:17.635 --> 00:57:18.785
which is steam.

1375
00:57:19.365 --> 00:57:20.985
And then that steam moves the turbine.

1376
00:57:21.405 --> 00:57:23.625
So that steam moves up and it moves the turbine.

1377
00:57:23.765 --> 00:57:27.825
And as that turbine moves, this becomes mechanical energy.

1378
00:57:27.825 --> 00:57:29.865
So you've moved the energy from chemical to thermal

1379
00:57:30.045 --> 00:57:32.225
to another version of thermal to now mechanical.

1380
00:57:32.845 --> 00:57:35.265
As that mechanical turbine moves, it uses a bit of physics,

1381
00:57:35.325 --> 00:57:36.745
it uses a bit of coil laws

1382
00:57:37.165 --> 00:57:39.905
and essentially what it does is it produces electricity.

1383
00:57:40.045 --> 00:57:43.065
And so therefore you've had 1, 2, 3,

1384
00:57:43.065 --> 00:57:45.705
you've had four energy conversions to get to electricity.

1385
00:57:46.245 --> 00:57:49.425
Is that good? No it isn't four energy conversions,

1386
00:57:49.735 --> 00:57:51.345
even if they all run at 80%.

1387
00:57:51.695 --> 00:57:53.465
Essentially you need to multiply those together.

1388
00:57:53.645 --> 00:57:55.385
So the rule with energy conversions,

1389
00:57:55.385 --> 00:57:58.985
which I'm gonna grab my calculator out now, is if I want

1390
00:57:58.985 --> 00:58:02.905
to do it, I would go 0.8 because that's 80%

1391
00:58:02.965 --> 00:58:07.505
and I would multiply it by 0.8, that's 0.8 here.

1392
00:58:07.975 --> 00:58:11.425
Plus times by 0.8 here, I'm gonna times it by another 0.8,

1393
00:58:12.285 --> 00:58:14.825
put it here and I'll times by another 0.8 over here.

1394
00:58:15.555 --> 00:58:16.855
Now that was 80% efficient,

1395
00:58:16.855 --> 00:58:19.175
80% efficient is pretty, pretty good.

1396
00:58:20.325 --> 00:58:22.135
That comes out at about 40% efficiency.

1397
00:58:22.495 --> 00:58:26.255
I hope you can see that there. But it comes out at 0.4096.

1398
00:58:26.275 --> 00:58:29.655
So about 41% efficiency, that's terrible.

1399
00:58:30.315 --> 00:58:31.575
And these are not 80%,

1400
00:58:31.575 --> 00:58:33.255
these are usually a little bit less than that.

1401
00:58:33.635 --> 00:58:36.215
So you can guarantee that the energy you're getting out

1402
00:58:36.215 --> 00:58:38.335
of this is nowhere near what you started with.

1403
00:58:38.795 --> 00:58:42.855
So that is why this whole process of using coal is flawed.

1404
00:58:43.165 --> 00:58:46.535
It's a flawed process that people are, you know,

1405
00:58:46.745 --> 00:58:49.255
quite frustrated by in this aspect.

1406
00:58:50.035 --> 00:58:54.465
Um, there's also this concept here as well as

1407
00:58:54.685 --> 00:58:58.185
as well about peat, uh, brown coal and black coal.

1408
00:58:58.565 --> 00:58:59.585
So Pete Brown coal

1409
00:58:59.605 --> 00:59:02.265
and black coal are just different aspects of carbon

1410
00:59:02.335 --> 00:59:05.585
that have been, uh, different aspects of coal

1411
00:59:05.585 --> 00:59:08.045
that have been sort of sitting

1412
00:59:08.065 --> 00:59:09.245
in the ground for different times.

1413
00:59:09.625 --> 00:59:12.605
So peat has been there for less and isn't as deep down.

1414
00:59:12.625 --> 00:59:15.645
So it hasn't been um, you know, pushed together

1415
00:59:15.665 --> 00:59:18.325
and made into this, you know, more pure version of coal.

1416
00:59:18.325 --> 00:59:21.405
Whereas brown and black start to get more pure and

1417
00:59:21.405 --> 00:59:23.165
therefore we have more energy pergram.

1418
00:59:24.795 --> 00:59:28.015
Um, and then we have natural gas and we have uh, petrol

1419
00:59:28.035 --> 00:59:30.215
or petro diesel, whichever one you wanna refer to it

1420
00:59:30.215 --> 00:59:31.655
as we like to refer to as petrol.

1421
00:59:31.655 --> 00:59:33.575
Now it used to be more referred to as petro diesel,

1422
00:59:33.635 --> 00:59:35.055
but they're moving towards just petrol.

1423
00:59:35.555 --> 00:59:39.655
Um, natural gas is a wide variety of hydrocarbon gases.

1424
00:59:39.655 --> 00:59:42.095
So methane through a butane utilizes fuel you

1425
00:59:42.095 --> 00:59:43.215
find in ground pockets.

1426
00:59:43.245 --> 00:59:46.495
It's a lot, it's a lot higher percentage of fuel compared

1427
00:59:46.495 --> 00:59:49.095
to biogas and therefore that's why you get more energy.

1428
00:59:49.755 --> 00:59:51.575
Petrol is the refined version of oil

1429
00:59:51.575 --> 00:59:53.735
that is collected from large deposits under the ocean.

1430
00:59:53.755 --> 00:59:56.375
So we get oil rigs under the ocean. What do they get?

1431
00:59:56.375 --> 00:59:58.895
They get crude oil or petroleum, bit

1432
00:59:58.895 --> 01:00:00.135
of both usually crude oil.

1433
01:00:00.565 --> 01:00:02.695
They then refine the product into petrol.

1434
01:00:02.945 --> 01:00:04.095
Petro diesel and diesel.

1435
01:00:04.365 --> 01:00:06.415
They're just different levels,

1436
01:00:07.005 --> 01:00:08.655
they're just different lengths of carbon.

1437
01:00:08.915 --> 01:00:13.255
Petrol is purely usually octane, so it's eight carbons long,

1438
01:00:13.285 --> 01:00:16.815
whereas diesel is usually all 16

1439
01:00:16.955 --> 01:00:19.535
to 18 carbon long molecules

1440
01:00:19.535 --> 01:00:21.055
and their petro diesel is somewhere in the middle.

1441
01:00:21.155 --> 01:00:22.495
The reason why petrosal is most common,

1442
01:00:22.655 --> 01:00:23.855
'cause it kind of can, has a lot

1443
01:00:23.855 --> 01:00:25.335
of different ones kind of combined.

1444
01:00:25.595 --> 01:00:27.415
Petrol is usually purely octane

1445
01:00:27.995 --> 01:00:29.855
or maybe a little bit of nine carbon,

1446
01:00:30.435 --> 01:00:31.455
but usually just eight.

1447
01:00:31.795 --> 01:00:35.655
And then diesel's usually in, again a very small range of 16

1448
01:00:35.655 --> 01:00:37.175
to 18, whereas everything else

1449
01:00:37.175 --> 01:00:38.255
in the middle is petro diesel.

1450
01:00:38.835 --> 01:00:40.775
Um, each of these collections, um,

1451
01:00:41.715 --> 01:00:43.495
it says here is the same length of hydro carbons.

1452
01:00:43.495 --> 01:00:44.535
We try to keep them the same.

1453
01:00:44.535 --> 01:00:47.135
Sometimes there's a couple of different ones as in diesel.

1454
01:00:47.135 --> 01:00:48.735
And the same with petro diesel petrol.

1455
01:00:48.735 --> 01:00:49.895
They try and keep pretty pure.

1456
01:00:50.045 --> 01:00:51.895
They try and keep it mainly mainly octane.

1457
01:00:52.395 --> 01:00:54.535
Um, and that's why each of these sort

1458
01:00:54.535 --> 01:00:55.855
of release different amounts of energy.

1459
01:00:56.315 --> 01:00:58.175
Um, and they're refined

1460
01:00:58.175 --> 01:01:01.135
through this process called fractional distillation,

1461
01:01:01.135 --> 01:01:02.415
which you will learn about.

1462
01:01:02.595 --> 01:01:04.735
It used to be a really big part of the study design.

1463
01:01:04.735 --> 01:01:07.175
It's now just a smaller aspect that you do need to know it.

1464
01:01:07.355 --> 01:01:09.055
Um, and it's something that we won't really cover today,

1465
01:01:09.055 --> 01:01:11.375
but it's a version of refining now fuels.

1466
01:01:14.055 --> 01:01:17.395
Now carbon neutral refers to the recycling of carbon.

1467
01:01:17.735 --> 01:01:21.195
Um, the carbon is released, its greenhouse gas, CO2, um,

1468
01:01:21.575 --> 01:01:23.675
and is approximately the same amount absorbed

1469
01:01:23.675 --> 01:01:25.195
during the process of fuel creation.

1470
01:01:25.215 --> 01:01:26.755
So this is something you may need to talk about.

1471
01:01:27.055 --> 01:01:28.155
So let's just say we have energy

1472
01:01:28.655 --> 01:01:33.635
and that energy from the sun goes into photosynthesis.

1473
01:01:33.815 --> 01:01:35.955
So we have energy from the sun goes into photosynthesis,

1474
01:01:36.425 --> 01:01:37.515
that photosynthesis

1475
01:01:37.855 --> 01:01:41.515
and that plant is then used to produce biofuel.

1476
01:01:41.905 --> 01:01:44.035
That biofuel production probably

1477
01:01:44.035 --> 01:01:45.155
produces a little bit of CO2.

1478
01:01:45.155 --> 01:01:46.515
Naturally it has to, we have

1479
01:01:46.515 --> 01:01:47.915
to use facilities that use energy.

1480
01:01:47.915 --> 01:01:51.075
We produce a little bit of CO2 when we produce our biofuel.

1481
01:01:51.415 --> 01:01:53.075
We then have to transport our biofuel.

1482
01:01:53.135 --> 01:01:55.035
That's probably gonna release some CO2 as well.

1483
01:01:56.175 --> 01:02:00.315
We then use our biofuel. And our biofuel does produce CO2.

1484
01:02:00.315 --> 01:02:01.915
That's the natural fact of it.

1485
01:02:02.065 --> 01:02:06.235
However, if we say that that energy that we produce,

1486
01:02:06.235 --> 01:02:07.835
and I think that summer's meant to come up to the start,

1487
01:02:07.835 --> 01:02:09.675
apologies why that'll at the end,

1488
01:02:10.095 --> 01:02:14.015
but that energy that was absorbed at the start, if that

1489
01:02:14.635 --> 01:02:19.405
energy production also absorbed the same amount of CO2

1490
01:02:19.875 --> 01:02:21.685
that was absorbed, that

1491
01:02:21.685 --> 01:02:24.245
that was produced throughout the process of creating it,

1492
01:02:24.355 --> 01:02:26.245
well then we can say that it's carbon neutral

1493
01:02:26.245 --> 01:02:28.925
because the plant absorbed so much CO2

1494
01:02:28.925 --> 01:02:31.845
that when we did produce CO2 from the products of

1495
01:02:31.845 --> 01:02:33.565
that plant doesn't really matter

1496
01:02:33.565 --> 01:02:36.285
because, um, we are pretty happy

1497
01:02:36.285 --> 01:02:38.285
that we've already absorbed that CO2.

1498
01:02:38.285 --> 01:02:39.845
So therefore it's pretty carbon neutral.

1499
01:02:40.355 --> 01:02:41.405
What we have used,

1500
01:02:41.585 --> 01:02:44.405
we have then sent back out if we think of it like that.

1501
01:02:47.165 --> 01:02:50.185
Um, what's also really cool about fuels is there

1502
01:02:50.185 --> 01:02:51.385
different features.

1503
01:02:51.565 --> 01:02:53.065
So we have features such as renewability,

1504
01:02:53.065 --> 01:02:54.825
which we've discussed energy content.

1505
01:02:54.885 --> 01:02:57.745
So general rulers, fossil fuels are greater than biofuels.

1506
01:02:57.965 --> 01:02:59.025
Um, but obviously you've gotta

1507
01:02:59.025 --> 01:03:00.065
think about the different types.

1508
01:03:00.245 --> 01:03:03.785
So like a, a natural gas is gonna have less energy than a

1509
01:03:03.855 --> 01:03:05.465
biodiesel because biodiesel just has

1510
01:03:05.465 --> 01:03:07.105
so many more bonds that's just natural.

1511
01:03:07.645 --> 01:03:10.865
Um, but if you compare biodiesel with petro diesel

1512
01:03:10.925 --> 01:03:13.505
or petrol, they're gonna have way more of the fossil fuel.

1513
01:03:13.505 --> 01:03:15.625
You've gotta compare like things with like things,

1514
01:03:16.565 --> 01:03:18.305
um, the fuel structure.

1515
01:03:18.525 --> 01:03:22.105
So most biofuels are polar, most fossil fuels are non-polar.

1516
01:03:22.255 --> 01:03:23.345
What does that then mean?

1517
01:03:23.345 --> 01:03:26.185
Well then it means importantly for things like viscosity

1518
01:03:26.185 --> 01:03:28.585
and interactions, you have differences.

1519
01:03:28.965 --> 01:03:31.225
So the thi viscosity refers to the thickness

1520
01:03:31.245 --> 01:03:32.825
and the resistance to flow.

1521
01:03:33.205 --> 01:03:34.545
So the resistance to flow.

1522
01:03:34.645 --> 01:03:37.065
If you have more bonds, you are polar,

1523
01:03:37.205 --> 01:03:40.105
you've got intermolecular bonds of hydrogen bonds,

1524
01:03:40.105 --> 01:03:41.945
you've got dipole dipole interaction,

1525
01:03:41.945 --> 01:03:44.585
you've got dispersion forces, you've got all three of them

1526
01:03:45.525 --> 01:03:48.755
in a biofuel because you're polar

1527
01:03:48.815 --> 01:03:50.955
and you have oxygens present in your molecule,

1528
01:03:51.105 --> 01:03:54.875
they usually are you therefore are gonna be thicker.

1529
01:03:54.875 --> 01:03:56.435
That's the reality. You're gonna, you're not gonna flow

1530
01:03:56.435 --> 01:03:58.075
as well, you're just not gonna flow.

1531
01:03:58.075 --> 01:04:01.195
You're gonna be thick. You when you cool it down,

1532
01:04:01.225 --> 01:04:03.795
it's gonna be clogging up fuel lines,

1533
01:04:03.825 --> 01:04:04.955
it's not gonna be all that useful.

1534
01:04:04.955 --> 01:04:09.555
Whereas our fossil fuels are non-polar fossil fuels Being

1535
01:04:09.585 --> 01:04:12.395
non-polar means they only really have dispersion forces.

1536
01:04:12.425 --> 01:04:13.595
They're pretty weak.

1537
01:04:14.175 --> 01:04:17.795
And given how weak they are, they sort of just, you know,

1538
01:04:18.345 --> 01:04:19.635
they sort of just do their thing.

1539
01:04:20.015 --> 01:04:23.515
Um, so given that fossil fuels are nonpolar,

1540
01:04:23.905 --> 01:04:26.995
they don't have thickness, they flow, they're like water,

1541
01:04:27.385 --> 01:04:31.755
they um, they don't resist flow and

1542
01:04:31.755 --> 01:04:34.595
therefore they're more useful in coal environments.

1543
01:04:34.595 --> 01:04:35.795
They're more useful in general,

1544
01:04:36.615 --> 01:04:39.615
um, interaction.

1545
01:04:39.615 --> 01:04:42.215
So again known as hydro ity

1546
01:04:42.355 --> 01:04:44.655
or hydro, I can never say it properly is what it is.

1547
01:04:44.955 --> 01:04:47.055
But essentially if you're polar, you're gonna absorb water.

1548
01:04:47.355 --> 01:04:50.055
So therefore biofuels are going to absorb water

1549
01:04:51.875 --> 01:04:54.045
boiling points, more bonds, high boiling point.

1550
01:04:54.045 --> 01:04:56.965
That means biofuels are more likely to be sort

1551
01:04:56.965 --> 01:04:58.125
of liquids at room temperatures.

1552
01:04:58.125 --> 01:05:02.045
Whereas fossil fuels, smaller fossil fuels like biogas

1553
01:05:02.045 --> 01:05:03.485
and even things up to like butane

1554
01:05:03.945 --> 01:05:06.485
and even borderline pentane at room temperatures,

1555
01:05:06.485 --> 01:05:07.605
they're nearly a gas.

1556
01:05:08.105 --> 01:05:12.165
Um, whereas if you look at something like butanol

1557
01:05:12.225 --> 01:05:15.285
for example, so butanol might be, it might,

1558
01:05:15.285 --> 01:05:17.205
there might be a way of producing that as biofuel.

1559
01:05:17.330 --> 01:05:19.605
Usually there is you have something like butanol,

1560
01:05:20.845 --> 01:05:24.135
butanol is going to be a liquid

1561
01:05:24.135 --> 01:05:26.695
because it has an a polar aspect of it and

1562
01:05:26.695 --> 01:05:29.095
therefore it's going to have a much higher boiling point

1563
01:05:29.245 --> 01:05:30.415
than its comparator.

1564
01:05:31.755 --> 01:05:34.455
Um, and combustible products, um, fossil fuels are actually

1565
01:05:35.145 --> 01:05:36.295
worse in this aspect.

1566
01:05:36.295 --> 01:05:38.895
Fossil fuels usually contain really lots of particulates.

1567
01:05:38.895 --> 01:05:41.575
They contain a couple of random little atoms here

1568
01:05:41.575 --> 01:05:43.055
and there just because they've had years

1569
01:05:43.075 --> 01:05:44.375
of compression on the ground.

1570
01:05:44.875 --> 01:05:46.695
Um, and these can be damaging, um,

1571
01:05:46.715 --> 01:05:48.135
and they're usually more damaging in their

1572
01:05:48.135 --> 01:05:49.535
greenhouse gas production as well.

1573
01:05:51.815 --> 01:05:53.635
Um, now what's also really important is this is one

1574
01:05:53.635 --> 01:05:55.395
of these question types that I really want you to know.

1575
01:05:55.935 --> 01:05:59.115
Um, so we do have these comparison questions.

1576
01:05:59.115 --> 01:06:00.595
These do come up pretty commonly.

1577
01:06:00.855 --> 01:06:03.955
So comparison questions essentially want you

1578
01:06:04.015 --> 01:06:05.875
to compare two concepts

1579
01:06:05.875 --> 01:06:07.275
and see if you can discuss both

1580
01:06:07.275 --> 01:06:09.675
of them without just saying, oh, this is the better one.

1581
01:06:10.015 --> 01:06:12.875
Or they want you to say why and, and talk about both.

1582
01:06:13.415 --> 01:06:14.875
So here's a really common example.

1583
01:06:15.335 --> 01:06:17.515
Now what's really important is this question is

1584
01:06:17.515 --> 01:06:18.795
less likely to come up.

1585
01:06:18.815 --> 01:06:21.115
Now these are have been significantly,

1586
01:06:21.255 --> 01:06:22.435
the emphasis on these types

1587
01:06:22.435 --> 01:06:24.395
of questions have been significantly reduced.

1588
01:06:24.905 --> 01:06:26.595
That is, I cannot deny that.

1589
01:06:26.665 --> 01:06:29.315
However, they're still gonna come up

1590
01:06:29.455 --> 01:06:31.435
and I still think there will be one

1591
01:06:31.435 --> 01:06:33.995
or two comparison questions on your exam no matter what

1592
01:06:33.995 --> 01:06:36.115
because there was such a high proportion of them.

1593
01:06:36.115 --> 01:06:38.275
They can't get them all, can't get rid of all 'em at once.

1594
01:06:38.275 --> 01:06:41.395
That's the way it's, there will be comparison questions

1595
01:06:42.785 --> 01:06:44.245
and there is a distinct way to answer them.

1596
01:06:44.265 --> 01:06:45.925
So example here is, is they want you

1597
01:06:45.925 --> 01:06:48.445
to talk about suitability of biodiesel versus petro diesels

1598
01:06:48.445 --> 01:06:50.645
of fuel in coal climates.

1599
01:06:51.955 --> 01:06:53.565
This would be a terrible response in one

1600
01:06:53.565 --> 01:06:56.085
that would probably, this would be a two mark question might

1601
01:06:56.085 --> 01:07:00.085
get you, one might I'd say petro only experiences weak

1602
01:07:00.085 --> 01:07:01.245
dispersion force attractions,

1603
01:07:01.245 --> 01:07:03.485
thus it has a low cloud point making it more suitable.

1604
01:07:03.545 --> 01:07:04.965
Use it, we're interpreting. Now don't worry about cloud

1605
01:07:04.965 --> 01:07:06.285
point, that's not part of the study design anymore,

1606
01:07:06.285 --> 01:07:08.925
but I just want you to, to understand that this here

1607
01:07:10.595 --> 01:07:12.845
just doesn't discuss any of

1608
01:07:14.835 --> 01:07:15.955
anything to do with biodiesel.

1609
01:07:15.955 --> 01:07:17.195
Where is the mention of biodiesel?

1610
01:07:17.195 --> 01:07:18.395
There's no mention of biodiesel,

1611
01:07:18.395 --> 01:07:20.635
whereas this one here mentions both

1612
01:07:21.565 --> 01:07:24.315
while biodiesel experiences, diol dipole tractions,

1613
01:07:24.445 --> 01:07:27.115
petro diesel only experiences weaker aspersion forces.

1614
01:07:27.385 --> 01:07:31.315
Thus petro diesel has a lower cloud point than biodiesel.

1615
01:07:31.315 --> 01:07:34.315
Just saying, than biodiesel. That's all you needed there.

1616
01:07:34.375 --> 01:07:35.915
Making a more suitable fuel.

1617
01:07:35.945 --> 01:07:37.635
Once again, worry about CloudPoint,

1618
01:07:37.815 --> 01:07:39.435
you could use something such as viscosity here,

1619
01:07:39.435 --> 01:07:40.875
you could literally just plug in

1620
01:07:41.035 --> 01:07:42.075
viscosity into the cloud point.

1621
01:07:42.415 --> 01:07:44.115
We don't, we're not cloud point's being,

1622
01:07:45.105 --> 01:07:46.955
it's just not mentioned in the study design anymore.

1623
01:07:47.015 --> 01:07:49.715
So it's something that we're not gonna discuss viscosity is

1624
01:07:50.615 --> 01:07:51.675
you need to know about viscosity.

1625
01:07:51.675 --> 01:07:53.635
So you can just plug in viscosity into the cloud point here

1626
01:07:53.975 --> 01:07:56.355
and literally just say viscosity has a lower

1627
01:07:56.635 --> 01:07:57.795
viscosity than by diesel.

1628
01:07:57.895 --> 01:08:00.035
So saying what is underlined here in bolded

1629
01:08:00.225 --> 01:08:01.675
that gives you your two marks.

1630
01:08:01.675 --> 01:08:03.755
This would struggle to even get a mark if,

1631
01:08:04.135 --> 01:08:06.275
if the examiners feeling nice, they might give you a mark.

1632
01:08:06.275 --> 01:08:08.115
If not, you probably won't get a mark here.

1633
01:08:08.425 --> 01:08:09.675
This will get you two marks.

1634
01:08:09.695 --> 01:08:11.755
So it's really important you understand those distinct

1635
01:08:11.755 --> 01:08:12.795
differences between those two.

1636
01:08:15.215 --> 01:08:17.075
How do we release energy from fuels?

1637
01:08:17.225 --> 01:08:20.715
Well we essentially set it on fire

1638
01:08:21.975 --> 01:08:23.515
but we call this combustion.

1639
01:08:23.705 --> 01:08:25.475
That is literally what we do with fuels.

1640
01:08:25.475 --> 01:08:27.515
We, we pretty much set 'em on fire just like that.

1641
01:08:27.975 --> 01:08:29.635
But we call this combustion.

1642
01:08:30.775 --> 01:08:33.035
So combustion's really interesting.

1643
01:08:33.035 --> 01:08:35.475
So combustion comes in two forms as complete and incomplete.

1644
01:08:35.475 --> 01:08:36.475
We'll talk about complete first,

1645
01:08:36.835 --> 01:08:39.995
complete combustion is when we essentially react

1646
01:08:40.595 --> 01:08:43.595
a hydrocarbon or a fuel with oxygen.

1647
01:08:43.615 --> 01:08:45.995
And what that does is it produces carbon dioxide and water

1648
01:08:46.095 --> 01:08:47.395
and energy essentially.

1649
01:08:48.135 --> 01:08:50.555
So an example here is we have ethanol.

1650
01:08:50.555 --> 01:08:52.515
So that's ethanol there in a liquid form.

1651
01:08:52.865 --> 01:08:55.395
Ethanol is reacted with oxygen. This has been balanced.

1652
01:08:56.095 --> 01:08:57.835
It produces CO2 and H2O.

1653
01:08:58.535 --> 01:09:00.515
Um, and what's really important about this is

1654
01:09:00.515 --> 01:09:01.675
that we must always balance.

1655
01:09:01.895 --> 01:09:04.115
So as you can see here, if I look at my reactants,

1656
01:09:04.155 --> 01:09:06.955
I have two carbons, I have two carbons, I have

1657
01:09:08.025 --> 01:09:10.565
six hydrogens, I have six hydrogens

1658
01:09:10.565 --> 01:09:12.565
because I added the three out the front here.

1659
01:09:12.725 --> 01:09:15.925
I now have six, I have seven oxygens because I have one here

1660
01:09:15.925 --> 01:09:18.645
and I have six here, I have four here

1661
01:09:18.745 --> 01:09:19.885
and I have three there.

1662
01:09:20.325 --> 01:09:21.405
I have seven oxygens.

1663
01:09:21.425 --> 01:09:22.685
You need to balance, you need

1664
01:09:22.685 --> 01:09:24.325
to make sure you balance all your equations,

1665
01:09:25.045 --> 01:09:27.285
particularly combustion equations as you go through.

1666
01:09:29.235 --> 01:09:31.055
Now what about incomplete combustion?

1667
01:09:31.055 --> 01:09:32.175
This is something that comes up

1668
01:09:32.175 --> 01:09:33.615
and it is a skill you need to know.

1669
01:09:34.035 --> 01:09:37.735
So before we looked at these, so we looked at,

1670
01:09:39.235 --> 01:09:41.815
um, so this is a combustion reaction.

1671
01:09:41.925 --> 01:09:44.655
This would be for, what is

1672
01:09:44.655 --> 01:09:47.175
that Heptane?

1673
01:09:47.315 --> 01:09:48.535
So this is heptane here.

1674
01:09:48.815 --> 01:09:50.615
I was just trying to remember which wording that is.

1675
01:09:50.915 --> 01:09:54.375
It says heptane. Um, so heptane would be a,

1676
01:09:54.535 --> 01:09:55.695
a version of petrol.

1677
01:09:56.195 --> 01:09:58.935
Um, it's not the octane version, but it would be a version.

1678
01:09:59.315 --> 01:10:00.895
As you can see here, I balance this out

1679
01:10:01.115 --> 01:10:02.135
and that's how it works.

1680
01:10:02.165 --> 01:10:05.345
However, what if I want to do

1681
01:10:05.875 --> 01:10:08.345
incomplete combustion while I don't do CO2,

1682
01:10:09.025 --> 01:10:10.825
I actually do carbon monoxide.

1683
01:10:10.885 --> 01:10:12.305
Now really key point with this,

1684
01:10:12.305 --> 01:10:14.065
and you will learn about carbon monoxide.

1685
01:10:14.165 --> 01:10:16.145
Carbon monoxide is a poisonous molecule.

1686
01:10:16.205 --> 01:10:19.665
Carbon monoxide is produced when we are combusting a fuel,

1687
01:10:20.045 --> 01:10:21.585
but there is insufficient oxygen.

1688
01:10:21.585 --> 01:10:22.825
So there's still oxygen present,

1689
01:10:23.125 --> 01:10:25.225
but there is insufficient oxygen.

1690
01:10:25.405 --> 01:10:28.105
So there isn't enough to actually get this to work.

1691
01:10:28.645 --> 01:10:30.865
So essentially what that means is we're trying

1692
01:10:30.965 --> 01:10:34.025
to combust a fuel we just haven't filtered enough.

1693
01:10:34.025 --> 01:10:35.345
It's why cars have filters.

1694
01:10:35.565 --> 01:10:39.785
So example, um, you know, a four wheel drive.

1695
01:10:39.845 --> 01:10:41.705
So think imagine a four wheel drive.

1696
01:10:41.705 --> 01:10:43.705
Imagine like a big land cruiser or something.

1697
01:10:44.005 --> 01:10:45.305
I'm from country's where I love these things.

1698
01:10:45.305 --> 01:10:48.185
They get a bigger land cruiser, a bigger land cruiser.

1699
01:10:48.205 --> 01:10:49.865
And you know, with the land cruiser they have

1700
01:10:50.495 --> 01:10:53.345
usually it's in black, it's like a sparry one

1701
01:10:53.525 --> 01:10:56.545
and it's a big sort of plastic tube that runs up the,

1702
01:10:56.645 --> 01:10:57.745
the side of the windscreen

1703
01:10:57.765 --> 01:11:00.265
and then has a, like an opening that opens out forward.

1704
01:11:00.765 --> 01:11:03.545
We call that a snorkel. Funny enough, it's called a snorkel.

1705
01:11:03.545 --> 01:11:05.025
And if you think about it, what is a

1706
01:11:05.105 --> 01:11:06.305
snorkel used in real life?

1707
01:11:06.365 --> 01:11:08.385
So we use a a snorkel when we're underwater.

1708
01:11:08.405 --> 01:11:10.345
Why do we use it? We use it to breathe.

1709
01:11:10.925 --> 01:11:15.565
We use it to have an an aspect that is capable

1710
01:11:16.185 --> 01:11:17.525
of being above the water.

1711
01:11:18.145 --> 01:11:21.925
And it is where the oxygen is in a four-wheel drive,

1712
01:11:22.065 --> 01:11:23.645
it does the exact same thing.

1713
01:11:23.865 --> 01:11:25.645
So if you think about someone who goes four-wheel driving

1714
01:11:26.265 --> 01:11:28.685
and they drive their car through puddles.

1715
01:11:28.865 --> 01:11:31.485
And when I say puddles, I'm talking about bodies of water

1716
01:11:31.485 --> 01:11:32.845
that probably go up to your waist.

1717
01:11:33.435 --> 01:11:37.355
When the car goes into that, the front of the car

1718
01:11:37.415 --> 01:11:39.155
and the grill of the car, the front

1719
01:11:39.155 --> 01:11:41.275
of the car goes under the water.

1720
01:11:41.785 --> 01:11:45.155
When it goes under the water, that grill is purely there

1721
01:11:45.255 --> 01:11:46.715
to allow oxygen into the system.

1722
01:11:47.055 --> 01:11:50.115
It is purely there to allow air

1723
01:11:50.615 --> 01:11:54.315
to flow into the motor and combust the fuel.

1724
01:11:54.895 --> 01:11:58.195
But if you don't have oxygen going in, what's gonna happen?

1725
01:11:58.415 --> 01:11:59.995
You start to do incomplete combustion.

1726
01:11:59.995 --> 01:12:02.315
You produce carbon oxide, which is not good for your engine

1727
01:12:02.315 --> 01:12:04.515
and eventually you just won't be able to combust fuel.

1728
01:12:04.535 --> 01:12:05.795
You will have no oxygen there.

1729
01:12:06.085 --> 01:12:08.035
Combustion will stop your fuel,

1730
01:12:08.185 --> 01:12:09.635
your your engine will drop out.

1731
01:12:09.635 --> 01:12:10.955
You'll probably stall your car,

1732
01:12:11.265 --> 01:12:13.115
your engine will drop out and your car will stop.

1733
01:12:13.175 --> 01:12:14.755
And where are you? You're in the middle of a puddle

1734
01:12:14.755 --> 01:12:16.275
and you stack nothing you can do.

1735
01:12:16.935 --> 01:12:20.075
So essentially a snorkel on a car is the exact same thing.

1736
01:12:20.415 --> 01:12:22.155
It acts as ventilation,

1737
01:12:22.575 --> 01:12:25.075
it sits much higher up 'cause it sits above the windscreen.

1738
01:12:25.255 --> 01:12:27.555
It brings air into the motor.

1739
01:12:28.215 --> 01:12:29.995
Really, really, really important.

1740
01:12:30.735 --> 01:12:32.915
And it's, it's a very practical example of it.

1741
01:12:33.375 --> 01:12:37.275
You need oxygen to have combustion.

1742
01:12:38.055 --> 01:12:40.595
And so when you have insufficient oxygen,

1743
01:12:40.615 --> 01:12:45.475
as you can see here, you produce carbon monoxide.

1744
01:12:45.535 --> 01:12:47.435
Now carbon monoxide on the other hand

1745
01:12:47.435 --> 01:12:49.235
because I got sidetracked just talking about ventilation.

1746
01:12:49.335 --> 01:12:51.835
Carbon oxide on the other hand is a very poisonous molecule.

1747
01:12:51.975 --> 01:12:55.155
So carbon monoxide is known as the silent killer.

1748
01:12:55.615 --> 01:12:58.955
Um, about 15, 20 years ago there was a really big drive

1749
01:12:59.015 --> 01:13:00.635
for everyone to change their heaters.

1750
01:13:00.815 --> 01:13:02.395
Um, and it's still going on today.

1751
01:13:02.735 --> 01:13:04.155
Um, they're still driving it today.

1752
01:13:04.155 --> 01:13:06.395
They're finding more heaters that do it heaters

1753
01:13:06.395 --> 01:13:10.555
with insufficient, uh, insufficient ventilation.

1754
01:13:11.065 --> 01:13:13.075
Even if they're working off a,

1755
01:13:13.075 --> 01:13:14.915
an electricity base, not a fuel base.

1756
01:13:14.915 --> 01:13:16.355
They still require ventilation.

1757
01:13:16.655 --> 01:13:17.955
Um, don't stress about that too much,

1758
01:13:18.255 --> 01:13:19.395
but essentially think of old heaters

1759
01:13:19.775 --> 01:13:21.235
and we'll think about gas heaters.

1760
01:13:21.235 --> 01:13:23.635
So gas heaters, they bring in gas, that's their fuel.

1761
01:13:23.785 --> 01:13:26.635
They combust using oxygen, they produce heat

1762
01:13:26.735 --> 01:13:28.955
and that heat is released as a heater.

1763
01:13:30.265 --> 01:13:32.595
What we found is a lot of old heaters had

1764
01:13:33.155 --> 01:13:35.315
terrible ventilation, terrible, terrible ventilation

1765
01:13:35.315 --> 01:13:36.635
and they didn't have precision oxygen.

1766
01:13:36.635 --> 01:13:38.995
So if you made them run high enough, they wouldn't produce

1767
01:13:39.925 --> 01:13:41.225
any carbon dioxide.

1768
01:13:41.225 --> 01:13:42.545
They produce carbon monoxide.

1769
01:13:42.765 --> 01:13:45.465
Carbon monoxide is a colorless, odorless gas.

1770
01:13:45.655 --> 01:13:48.465
There's no color, there's no odor. It just looks like gas.

1771
01:13:49.165 --> 01:13:51.705
You can't even see it. It's poisonous.

1772
01:13:52.175 --> 01:13:55.625
It's extremely poisonous in small quantities in a room.

1773
01:13:55.765 --> 01:13:57.945
If you breathe it in enough, you will die.

1774
01:13:57.945 --> 01:13:59.145
That is the reality of it.

1775
01:13:59.485 --> 01:14:02.665
Um, it preferentially binds to hemoglobin in the blood

1776
01:14:02.805 --> 01:14:04.745
and hemoglobin's meant to carry oxygen around.

1777
01:14:04.745 --> 01:14:06.705
Well, when that's preferentially bound to it,

1778
01:14:06.815 --> 01:14:08.385
your blood can't carry oxygen.

1779
01:14:08.685 --> 01:14:10.745
So you essentially suffocate in the air.

1780
01:14:11.145 --> 01:14:15.665
You essentially suffocate while being not underwater.

1781
01:14:16.655 --> 01:14:18.345
Very, very alarming image.

1782
01:14:18.345 --> 01:14:19.505
Please don't think about that too much.

1783
01:14:19.845 --> 01:14:22.265
But essentially what I'm trying to say here is

1784
01:14:22.265 --> 01:14:23.625
that carbon oxides really dangerous.

1785
01:14:23.645 --> 01:14:24.745
So we don't want this to happen.

1786
01:14:24.745 --> 01:14:27.105
And it's a practical example you will talk about

1787
01:14:27.205 --> 01:14:28.345
it does come up.

1788
01:14:28.345 --> 01:14:31.265
They want you to talk about how carbon monoxide is poisonous

1789
01:14:31.725 --> 01:14:33.345
and it is not wanted.

1790
01:14:33.645 --> 01:14:35.945
So we need to have sufficient ventilation on things

1791
01:14:36.085 --> 01:14:38.545
to allow the gas to react properly.

1792
01:14:38.645 --> 01:14:40.345
And it's a practical application

1793
01:14:40.525 --> 01:14:42.705
of complete versus incomplete combustion.

1794
01:14:43.035 --> 01:14:45.345
Incomplete combustion produces carbon monoxide.

1795
01:14:45.345 --> 01:14:46.385
It's the only difference.

1796
01:14:46.985 --> 01:14:48.825
Complete combustion produces carbon dioxide.

1797
01:14:49.085 --> 01:14:50.665
Now also what's really important about this, notice

1798
01:14:50.685 --> 01:14:52.465
how in this equation here, I've doubled this.

1799
01:14:53.085 --> 01:14:55.385
That's because this would've been a half number.

1800
01:14:55.565 --> 01:14:58.545
If I had this as one, this would've been 15 over two,

1801
01:14:58.675 --> 01:15:00.145
which is, you know what, seven

1802
01:15:00.145 --> 01:15:02.505
and a half, this would've been seven and a half.

1803
01:15:02.725 --> 01:15:04.105
You cannot have half a molecule.

1804
01:15:04.485 --> 01:15:06.705
Please, please, please never put a fraction

1805
01:15:06.805 --> 01:15:09.625
or a decimal place when you're balancing out an equation,

1806
01:15:09.655 --> 01:15:12.185
even if it teaches, it's okay when you move

1807
01:15:12.185 --> 01:15:13.465
to university level, it's not.

1808
01:15:13.885 --> 01:15:16.905
And at VCE level, they will accept it at times

1809
01:15:17.805 --> 01:15:18.985
and there'll be times where they don't.

1810
01:15:19.245 --> 01:15:20.825
But if you move forward with chemistry

1811
01:15:20.965 --> 01:15:23.225
or you take anything outta chemistry that makes no sense.

1812
01:15:23.415 --> 01:15:25.665
It's like when you do a survey

1813
01:15:25.805 --> 01:15:27.825
and someone says, oh, I have two and a half pets.

1814
01:15:28.175 --> 01:15:29.785
What does two and a half pets mean?

1815
01:15:30.005 --> 01:15:31.945
You can't have half a pet, you can't have half a dog.

1816
01:15:32.355 --> 01:15:35.025
Makes no sense. It's the same with molecules.

1817
01:15:35.025 --> 01:15:36.305
You can't have half a molecule.

1818
01:15:36.325 --> 01:15:40.745
So please do not write, have this as one which is no number

1819
01:15:40.805 --> 01:15:42.065
and have this as 15 over two.

1820
01:15:42.525 --> 01:15:44.265
Please, please do not do that.

1821
01:15:44.495 --> 01:15:46.705
That is the worst thing you can do.

1822
01:15:47.845 --> 01:15:49.825
Or saying 7.5 is the worst thing you can do.

1823
01:15:49.825 --> 01:15:50.985
Please do not do that.

1824
01:15:51.135 --> 01:15:53.425
Even if your teacher says, oh, I don't mind, I'll accept it

1825
01:15:53.425 --> 01:15:56.265
because you've balanced it, it's not acceptable in my eyes.

1826
01:15:56.325 --> 01:15:59.625
And it's not acceptable at a level above VCE, which is

1827
01:15:59.655 --> 01:16:00.825
what you should be aiming,

1828
01:16:00.825 --> 01:16:02.625
you should be always aiming to go as high as you can.

1829
01:16:03.045 --> 01:16:07.385
So please make sure you do not do fractions or decimals.

1830
01:16:08.645 --> 01:16:10.385
So that's incomplete question.

1831
01:16:10.845 --> 01:16:11.985
So then we need to look at something

1832
01:16:11.985 --> 01:16:13.305
called a concept called entropy.

1833
01:16:13.305 --> 01:16:14.665
So entropy is a really interesting concept

1834
01:16:14.725 --> 01:16:17.265
and entropy is where we get our thermo chemistry

1835
01:16:17.265 --> 01:16:18.385
really kick started.

1836
01:16:18.965 --> 01:16:22.905
So entropy is referred to is, I'm sorry,

1837
01:16:22.905 --> 01:16:24.345
signified by a delta H.

1838
01:16:24.405 --> 01:16:25.985
So a triangle H that means delta.

1839
01:16:26.525 --> 01:16:28.505
Um, enthalpy change means energy change.

1840
01:16:28.685 --> 01:16:30.105
And what we mean by

1841
01:16:30.105 --> 01:16:32.145
that when we put it on a chemical equation is

1842
01:16:32.175 --> 01:16:33.945
what is the energy change within the system?

1843
01:16:34.525 --> 01:16:36.545
Now there's two distinct ways of looking at this.

1844
01:16:36.875 --> 01:16:39.465
There is a system that releases energy

1845
01:16:39.465 --> 01:16:41.385
and there is a system that absorbs energy.

1846
01:16:41.725 --> 01:16:44.505
So when I go for a run, I go through aerobic respiration

1847
01:16:44.505 --> 01:16:48.915
and I release energy when I, um,

1848
01:16:49.465 --> 01:16:51.835
well not me, or when a plant is sitting there, for example.

1849
01:16:51.835 --> 01:16:53.915
So if I grab a plant, it's a plant just over to my left,

1850
01:16:54.315 --> 01:16:57.195
A plant that sits there, a plant goes through photosynthesis

1851
01:16:57.195 --> 01:17:00.395
and it produces glucose, it produces oxygen,

1852
01:17:00.455 --> 01:17:03.635
and it does that by absorbing energy from the sun.

1853
01:17:03.775 --> 01:17:05.915
So it goes through an endothermic reaction.

1854
01:17:06.135 --> 01:17:10.845
So exo means exiting, exiting energy, exothermic,

1855
01:17:10.845 --> 01:17:12.165
and then endothermic is just the opposite.

1856
01:17:12.165 --> 01:17:16.545
It absorbs energy. So a delta h delta H is placed at the end

1857
01:17:16.545 --> 01:17:17.865
of every thermochemical equation.

1858
01:17:17.965 --> 01:17:19.185
And it requires a symbol.

1859
01:17:19.725 --> 01:17:22.505
If it is an exothermic reaction, this is negative.

1860
01:17:23.085 --> 01:17:25.225
If it is an endothermic reaction,

1861
01:17:25.295 --> 01:17:27.225
this is positive and really important.

1862
01:17:27.605 --> 01:17:29.065
It needs a positive sign.

1863
01:17:29.065 --> 01:17:30.745
You can't just write the number and expect everyone

1864
01:17:30.745 --> 01:17:32.985
to know it's positive like you do in normal maths.

1865
01:17:33.365 --> 01:17:34.865
It has to have a positive sign.

1866
01:17:35.445 --> 01:17:37.625
Now Delta HC is utilized for molar values.

1867
01:17:37.625 --> 01:17:38.705
Please don't worry about this,

1868
01:17:38.705 --> 01:17:40.105
you'll learn this in more detail in your topic.

1869
01:17:40.105 --> 01:17:41.785
But essentially this is just like standard values.

1870
01:17:41.895 --> 01:17:44.065
This doesn't have a symbol

1871
01:17:44.335 --> 01:17:47.265
because it's just like the standard value for something.

1872
01:17:47.295 --> 01:17:50.065
It's like a, a known value. So don't worry about that.

1873
01:17:51.235 --> 01:17:53.215
So let's have a look at our two types of reactions.

1874
01:17:53.475 --> 01:17:54.895
We have an exothermic reaction.

1875
01:17:55.195 --> 01:17:57.415
Now an exothermic reaction essentially looks like this.

1876
01:17:57.515 --> 01:18:00.735
You have your, your energy of your reactants

1877
01:18:00.875 --> 01:18:03.375
and then you have a reaction and energy is released

1878
01:18:03.435 --> 01:18:05.335
and your energy of your products is a lot less

1879
01:18:05.335 --> 01:18:07.375
because all this energy here has been released

1880
01:18:07.955 --> 01:18:09.535
or it's been lost from the system.

1881
01:18:09.595 --> 01:18:11.215
If you think about it, this is a fuel.

1882
01:18:11.325 --> 01:18:13.935
When you combust a fuel, you have lots of energy,

1883
01:18:14.035 --> 01:18:16.695
you then combust it, the fuel, the energy goes into the,

1884
01:18:16.755 --> 01:18:18.815
you know, the car motor and does its thing.

1885
01:18:19.075 --> 01:18:20.255
And therefore the products

1886
01:18:20.255 --> 01:18:22.135
that are left have very little energy left.

1887
01:18:22.195 --> 01:18:24.375
But you've already done what you wanted with that energy.

1888
01:18:24.435 --> 01:18:26.775
The energy is mean, moved off and transferred elsewhere.

1889
01:18:27.475 --> 01:18:28.855
And we like to think of it like this.

1890
01:18:28.855 --> 01:18:30.335
This is our equation for delta H.

1891
01:18:30.605 --> 01:18:32.375
It's our products take our reactants.

1892
01:18:32.375 --> 01:18:35.095
Because our reactants have more energy than our products,

1893
01:18:35.095 --> 01:18:36.655
we're gonna end up with a negative value.

1894
01:18:36.955 --> 01:18:39.495
So delta H is a always less than zero if it's an

1895
01:18:39.745 --> 01:18:40.855
exothermic reaction.

1896
01:18:42.545 --> 01:18:44.605
Now for endothermic reactions, it's the opposite

1897
01:18:44.915 --> 01:18:46.845
because the products here,

1898
01:18:47.105 --> 01:18:50.885
so these are the products have more energy than the

1899
01:18:51.035 --> 01:18:53.245
reactants because there's more energy here.

1900
01:18:53.465 --> 01:18:55.725
The products take the reactants, it'll be a positive number.

1901
01:18:55.745 --> 01:18:57.405
So you need to put a positive symbol out the front

1902
01:18:57.665 --> 01:19:00.005
and you get delta H is greater than zero.

1903
01:19:01.225 --> 01:19:02.805
Now this is a really, really good question.

1904
01:19:02.805 --> 01:19:04.685
I really like this question here. I want you to,

1905
01:19:04.825 --> 01:19:07.245
to have a think about this is, this is probably a little bit

1906
01:19:07.245 --> 01:19:08.645
beyond where you're at at the moment,

1907
01:19:08.905 --> 01:19:10.205
but I want you to have a quick think.

1908
01:19:10.745 --> 01:19:14.765
Um, so take your time, pause, it might be beyond the scope

1909
01:19:14.765 --> 01:19:16.525
of where we're at and that's okay if you don't

1910
01:19:16.525 --> 01:19:17.685
understand, I'll explain it after.

1911
01:19:17.825 --> 01:19:21.415
So 3, 2, 1, pause and hopefully you're back.

1912
01:19:21.675 --> 01:19:23.775
Now hopefully you took maybe one or two minutes doing this

1913
01:19:23.875 --> 01:19:25.335
and if you had no idea, that's okay.

1914
01:19:25.355 --> 01:19:26.895
If you've got a good, if you got answer, awesome.

1915
01:19:27.275 --> 01:19:28.975
So what I've got here is the combustion of methane

1916
01:19:29.115 --> 01:19:30.335
and methane, as you can see here,

1917
01:19:30.415 --> 01:19:32.255
produces this much energy per mole.

1918
01:19:32.515 --> 01:19:34.015
Now we will discuss that in a little bit more detail,

1919
01:19:34.235 --> 01:19:36.015
but really importantly, it's negative.

1920
01:19:36.015 --> 01:19:37.175
So it's exothermic

1921
01:19:37.675 --> 01:19:39.055
and a plausible interpretation

1922
01:19:39.055 --> 01:19:41.735
of this thermochemical patient is, so this is

1923
01:19:41.735 --> 01:19:44.215
how much energy it produces per mole of this.

1924
01:19:45.365 --> 01:19:48.375
Each of these answers here is really interesting.

1925
01:19:48.515 --> 01:19:52.705
So it says 800 kilos is used to break the existing bonds

1926
01:19:52.725 --> 01:19:54.225
of CO2 CH four.

1927
01:19:54.245 --> 01:19:57.865
So the methane but not in O2 as O2 is a pure element

1928
01:19:58.325 --> 01:19:59.905
and this much energy is released.

1929
01:19:59.935 --> 01:20:04.475
Well no you, that O2 isn't released as a product.

1930
01:20:04.575 --> 01:20:07.485
So the O2 must be broken down to bind onto other things.

1931
01:20:07.785 --> 01:20:10.925
So no, so that's where I wanted you to get from that answer.

1932
01:20:11.025 --> 01:20:12.525
The rest of it might've been a bit confusing,

1933
01:20:12.525 --> 01:20:15.325
but understanding that the O2 isn't released as O2,

1934
01:20:15.345 --> 01:20:16.405
it has to be broken down.

1935
01:20:16.625 --> 01:20:18.885
So therefore A is wrong.

1936
01:20:19.365 --> 01:20:20.965
B 450 kilojoules

1937
01:20:20.965 --> 01:20:22.925
of molar is released when the bonds are broken.

1938
01:20:22.925 --> 01:20:26.245
Another 439 miles released when the bonds are formed.

1939
01:20:26.825 --> 01:20:29.725
We don't produce energy when we form bonds.

1940
01:20:29.755 --> 01:20:32.725
That makes no sense. We only produce it when we break them.

1941
01:20:33.265 --> 01:20:36.165
So B is wrong, we'd actually absorb C.

1942
01:20:36.265 --> 01:20:38.285
No energy is used to break existing bonds

1943
01:20:38.285 --> 01:20:41.485
because the products are lower in energy than the reactants.

1944
01:20:42.235 --> 01:20:44.495
Well that makes sense

1945
01:20:45.715 --> 01:20:48.015
and is released when the products are formed.

1946
01:20:48.125 --> 01:20:49.975
This is not released when the products are formed.

1947
01:20:50.955 --> 01:20:53.255
But the most important thing here is no energy is

1948
01:20:53.255 --> 01:20:54.295
used to break existing mod.

1949
01:20:54.975 --> 01:20:56.695
Remember that with the fuel we need to combust it, we need

1950
01:20:56.695 --> 01:20:58.015
to spark it, we need to give it a little bit

1951
01:20:58.015 --> 01:20:59.295
of energy to release loads.

1952
01:20:59.675 --> 01:21:01.735
So therefore C is wrong.

1953
01:21:01.755 --> 01:21:03.135
And if you've got the, if you felt

1954
01:21:03.135 --> 01:21:04.335
like C was the answer, that's okay.

1955
01:21:04.335 --> 01:21:06.495
We haven't really discussed that whole sparking aspect,

1956
01:21:06.515 --> 01:21:08.815
but it's something you will discuss throughout learning

1957
01:21:08.835 --> 01:21:09.975
as topic in more detail.

1958
01:21:10.155 --> 01:21:11.975
And it's one of those things that as you can see

1959
01:21:12.045 --> 01:21:13.695
that is why C is wrong.

1960
01:21:14.615 --> 01:21:16.315
And then D, I'm kind of left with it.

1961
01:21:16.315 --> 01:21:18.115
I think D has to be main answer, but we can go through it.

1962
01:21:18.615 --> 01:21:20.635
It says this much energy is used

1963
01:21:20.655 --> 01:21:22.115
to break the existing bonds.

1964
01:21:22.115 --> 01:21:24.075
Well that's a lot of energy absorbed,

1965
01:21:24.175 --> 01:21:25.195
but we're releasing energy.

1966
01:21:25.255 --> 01:21:27.595
And then it says this much energy is released when the bonds

1967
01:21:27.615 --> 01:21:30.115
are formed to reduce CO2 and H and H2O.

1968
01:21:30.605 --> 01:21:32.595
Again, this statement I don't love

1969
01:21:32.595 --> 01:21:34.995
because releasing energy when you're forming

1970
01:21:34.995 --> 01:21:36.115
bonds doesn't really make sense.

1971
01:21:36.455 --> 01:21:38.475
Um, it's sort of released, it's sort

1972
01:21:38.475 --> 01:21:40.195
of released at a different time,

1973
01:21:40.515 --> 01:21:41.955
although it all happens at once, it's kind

1974
01:21:41.955 --> 01:21:44.235
of different aspects but they've sort of merged into one.

1975
01:21:44.235 --> 01:21:45.995
So it's okay. But if you look at this,

1976
01:21:46.015 --> 01:21:48.075
it says it breaks the bonds of C four

1977
01:21:48.075 --> 01:21:49.955
and oh two, which is correct and needed that.

1978
01:21:50.295 --> 01:21:52.955
And if you, this is the amount of energy released,

1979
01:21:53.015 --> 01:21:55.875
if I took this number away from this number, I would end up

1980
01:21:55.875 --> 01:22:00.805
with this and therefore D is my answer.

1981
01:22:00.985 --> 01:22:02.365
So that is why D there is my answer.

1982
01:22:02.365 --> 01:22:03.445
This is a really, really good question.

1983
01:22:03.625 --> 01:22:05.725
Um, it's a great question as you get further in as well

1984
01:22:05.865 --> 01:22:07.245
to sort of come back to and just make

1985
01:22:07.245 --> 01:22:08.325
sure you, you're on the right track.

1986
01:22:09.305 --> 01:22:11.085
So we just saw a thermochemical equation,

1987
01:22:11.095 --> 01:22:12.285
let's just discuss them very quickly.

1988
01:22:12.285 --> 01:22:13.965
Thermochemical equations look like this.

1989
01:22:14.305 --> 01:22:17.285
So as you can see, I've balanced, got a balanced equation

1990
01:22:17.385 --> 01:22:18.845
and I have a delta H DMM

1991
01:22:18.845 --> 01:22:20.045
with a negative symbol out the front

1992
01:22:20.145 --> 01:22:22.525
and it's usually in kilojoules per mole.

1993
01:22:22.525 --> 01:22:23.965
You always go to that if you can.

1994
01:22:24.225 --> 01:22:26.325
If you cannot, you go to grams, but you try

1995
01:22:26.325 --> 01:22:27.405
and do kilojoules per mole.

1996
01:22:27.915 --> 01:22:30.245
This is the chemical equation. That's the empathy change.

1997
01:22:30.585 --> 01:22:33.405
You only need to put this aspect on if they ask for a

1998
01:22:34.325 --> 01:22:36.205
dermo chemical reaction, if they ask

1999
01:22:36.205 --> 01:22:38.485
for a chemical reaction, this is not necessary.

2000
01:22:38.625 --> 01:22:40.725
You do not need to put the entropy change value.

2001
01:22:41.105 --> 01:22:43.885
You only do that if it says dermo chemical reaction.

2002
01:22:45.215 --> 01:22:46.795
Um, entropy changes is measured in the units

2003
01:22:46.795 --> 01:22:48.875
of kilojules per mole but also in ki per gram.

2004
01:22:49.375 --> 01:22:53.555
Um, the delta H with uh, uh, changes with um,

2005
01:22:53.825 --> 01:22:55.475
with the I add

2006
01:22:55.535 --> 01:22:56.995
as in there, I was trying to think of something else.

2007
01:22:57.295 --> 01:22:59.435
Um, with the coefficient of fuel changes.

2008
01:22:59.695 --> 01:23:04.675
So if I double this, so as I've said, I've doubled this,

2009
01:23:05.585 --> 01:23:08.425
um, or this should say with changes.

2010
01:23:09.215 --> 01:23:11.305
Yeah, I don't know. Anyway, I butchered that English.

2011
01:23:11.725 --> 01:23:13.785
Um, as you can see, I've doubled this equation.

2012
01:23:14.005 --> 01:23:17.345
So I've doubled my delta H Again, it's still negative,

2013
01:23:17.445 --> 01:23:20.865
but I've doubled it because I've doubled this out the front.

2014
01:23:20.965 --> 01:23:22.345
So it's always the fuel you look at,

2015
01:23:22.445 --> 01:23:23.705
you don't look at everything else.

2016
01:23:23.755 --> 01:23:24.905
Don't worry about the oxygen,

2017
01:23:24.905 --> 01:23:26.505
don't worry about the H2O and the CO2.

2018
01:23:26.645 --> 01:23:27.785
You only look at the fuel.

2019
01:23:27.855 --> 01:23:29.385
This is the fuel, therefore

2020
01:23:29.385 --> 01:23:30.465
that's where the energy comes from.

2021
01:23:31.515 --> 01:23:32.885
There's also some other tricks here.

2022
01:23:33.025 --> 01:23:35.045
Um, as you can see here, we already discussed,

2023
01:23:35.045 --> 01:23:36.245
we multiply the coefficient,

2024
01:23:36.245 --> 01:23:38.005
you multiply the delta h no matter what,

2025
01:23:38.005 --> 01:23:39.605
if I multiply my coefficients by three.

2026
01:23:39.865 --> 01:23:43.245
So again here, this is what we're producing.

2027
01:23:43.245 --> 01:23:44.765
This is the fuel we are producing.

2028
01:23:44.765 --> 01:23:46.565
So we work off the glucose here.

2029
01:23:46.585 --> 01:23:49.525
So this is producing glucose, that's why it's positive.

2030
01:23:49.705 --> 01:23:51.205
But that's the fuel. Essentially

2031
01:23:51.205 --> 01:23:52.485
we're producing a fuel here.

2032
01:23:52.485 --> 01:23:54.885
That's why we're absorbing. We're not combusting a fuel.

2033
01:23:55.345 --> 01:23:57.965
Um, so because we're producing a fuel, we look at the fuel,

2034
01:23:58.235 --> 01:24:01.085
it's been doubled, therefore any, it's to double this.

2035
01:24:01.285 --> 01:24:03.885
And I have, if we wanna reverse the equation,

2036
01:24:03.945 --> 01:24:05.045
we have to flip the sign.

2037
01:24:05.105 --> 01:24:09.325
So as you can see here, we have CO2 plus H two oh goes to,

2038
01:24:09.945 --> 01:24:11.765
um, goes to our glucose.

2039
01:24:11.765 --> 01:24:14.245
So again, this is photosynthesis, then we flipped it around.

2040
01:24:14.275 --> 01:24:17.245
This time we're going through aerobic respiration and

2041
01:24:17.245 --> 01:24:19.805
therefore because we flipped it, we flip the sign.

2042
01:24:21.285 --> 01:24:22.505
So that's how you go about that.

2043
01:24:23.005 --> 01:24:25.465
Now again, this is a really, really good question.

2044
01:24:25.605 --> 01:24:26.865
I'm gonna go through it pretty quickly.

2045
01:24:27.005 --> 01:24:28.225
I'm not gonna spend a lot of time on it,

2046
01:24:28.365 --> 01:24:30.505
but you guys at home, guys

2047
01:24:30.505 --> 01:24:32.865
and girls can, can take your time and have a go at this question.

2048
01:24:32.925 --> 01:24:35.105
So please feel free to pause, um,

2049
01:24:35.165 --> 01:24:36.425
and have a go at this question.

2050
01:24:36.895 --> 01:24:39.065
It's a, it's a solid three or four minute question.

2051
01:24:39.255 --> 01:24:40.425
It's worth five marks.

2052
01:24:40.685 --> 01:24:42.305
You can take five minutes if you want,

2053
01:24:43.285 --> 01:24:46.465
but I want you to have a go at it if you struggle with it.

2054
01:24:46.465 --> 01:24:47.945
That's okay. I'm gonna go

2055
01:24:47.945 --> 01:24:49.185
through the answers pretty detailed,

2056
01:24:49.375 --> 01:24:50.505
it's a pretty detailed question.

2057
01:24:50.835 --> 01:24:52.305
3, 2, 1, pause

2058
01:24:53.405 --> 01:24:53.625
and

2059
01:24:57.765 --> 01:24:58.815
hopefully you're back.

2060
01:24:59.195 --> 01:25:02.145
So let's have a look at this

2061
01:25:02.305 --> 01:25:03.345
question and let's go through the answers.

2062
01:25:03.925 --> 01:25:06.905
So with this question here you have,

2063
01:25:07.085 --> 01:25:08.785
by using entropy change formation,

2064
01:25:08.785 --> 01:25:11.145
we can calculate the values of delta H from any reaction

2065
01:25:11.435 --> 01:25:14.185
given the reaction of di nitric,

2066
01:25:14.355 --> 01:25:17.465
tetra tetra T tetra five, whatever these are

2067
01:25:17.925 --> 01:25:21.065
and ozone reaction forming these species respectively

2068
01:25:21.065 --> 01:25:23.905
for their elements and their delta hs are below.

2069
01:25:23.965 --> 01:25:27.225
So what it wants is you to produce this from these three.

2070
01:25:27.805 --> 01:25:30.145
So you last year would have done adding

2071
01:25:30.425 --> 01:25:31.665
together equations to get what you want.

2072
01:25:31.925 --> 01:25:33.305
Now we're gonna work that delta hs.

2073
01:25:34.245 --> 01:25:36.705
So the best way to do it is to label 1, 2, 3.

2074
01:25:37.645 --> 01:25:40.145
So first of all, we have this equation here

2075
01:25:41.005 --> 01:25:42.065
and we flipped it.

2076
01:25:42.205 --> 01:25:45.905
Why did I flip it? I want this, which was on the right side.

2077
01:25:45.925 --> 01:25:48.025
On the left side. So wanting it on the left side,

2078
01:25:48.145 --> 01:25:51.465
I flipped this equation, I flipped this delta H two.

2079
01:25:52.425 --> 01:25:56.905
I wanted this N two gas to be a singular,

2080
01:25:57.605 --> 01:26:00.305
no sorry, this N two O gas to be a singular.

2081
01:26:00.685 --> 01:26:05.035
Now I know that this breaks a lot of rules

2082
01:26:05.655 --> 01:26:07.035
and rules that I mentioned before,

2083
01:26:07.375 --> 01:26:10.115
but for the meantime we are gonna get rid of this oxygen.

2084
01:26:10.265 --> 01:26:12.355
This oxygen isn't gonna be part of my final product.

2085
01:26:12.615 --> 01:26:13.955
So I'm happy for it to be a half.

2086
01:26:13.985 --> 01:26:15.435
Just for now, just for now.

2087
01:26:15.435 --> 01:26:16.955
I'm happy to be a half in my final answer.

2088
01:26:17.115 --> 01:26:20.475
I wouldn't be having a half number.

2089
01:26:21.855 --> 01:26:24.235
And my third one again, I'm gonna do the same thing.

2090
01:26:24.295 --> 01:26:26.235
I'm gonna half it because I want to get rid

2091
01:26:26.235 --> 01:26:28.595
of um, this O three.

2092
01:26:29.275 --> 01:26:30.755
I wanna have this O three as a one.

2093
01:26:31.015 --> 01:26:35.995
So I have halved it again, I end up with a A one

2094
01:26:35.995 --> 01:26:38.875
and a half, which I don't like, but it for now it's okay

2095
01:26:38.875 --> 01:26:41.075
because I just, all I need to do

2096
01:26:41.815 --> 01:26:43.995
is get everything in the form I wanted.

2097
01:26:44.695 --> 01:26:46.475
And again, I've halved my delta H.

2098
01:26:46.855 --> 01:26:48.635
Now what I do is I add them together.

2099
01:26:48.775 --> 01:26:50.355
So I add all three of these together.

2100
01:26:50.695 --> 01:26:53.235
So by adding them together, these two that is on the left,

2101
01:26:53.235 --> 01:26:55.035
that's on the right, there's one each, I get rid of them.

2102
01:26:56.445 --> 01:26:58.195
There is one and a half

2103
01:26:58.195 --> 01:27:01.035
and a half, which is two on the left and there's two on the right.

2104
01:27:01.115 --> 01:27:02.795
I get rid of it, I'm left with what I want.

2105
01:27:03.025 --> 01:27:05.355
I've got this on the left, I've got these two on the right

2106
01:27:05.405 --> 01:27:09.315
which add up and I just need to add these delta hs.

2107
01:27:09.315 --> 01:27:10.435
So I add the negative to that,

2108
01:27:10.435 --> 01:27:12.875
which would essentially make this number smaller,

2109
01:27:12.965 --> 01:27:15.835
would make this number, uh, 70.5.

2110
01:27:16.335 --> 01:27:19.715
And then I add 70.5 to 1 42 0.7.

2111
01:27:20.015 --> 01:27:21.395
And essentially as you can see there,

2112
01:27:21.715 --> 01:27:25.115
I get 213 kilojoules per mo.

2113
01:27:25.455 --> 01:27:28.995
So difficult question, please do not get this wrong.

2114
01:27:28.995 --> 01:27:30.355
This is a difficult question,

2115
01:27:30.815 --> 01:27:32.035
but it's something that you can start

2116
01:27:32.035 --> 01:27:34.115
to see the concepts we just discussed getting

2117
01:27:34.115 --> 01:27:35.355
integrated in together.

2118
01:27:37.435 --> 01:27:39.575
So what's also really cool about this is

2119
01:27:39.575 --> 01:27:41.655
that you have in your data booklet a whole bunch

2120
01:27:41.655 --> 01:27:42.695
of heat of combustions.

2121
01:27:42.835 --> 01:27:45.215
So molar, these are delta hcs,

2122
01:27:45.215 --> 01:27:47.295
that's why they have no symbol, but they're all combustion.

2123
01:27:47.295 --> 01:27:49.135
So they're all, when you put them on an equation

2124
01:27:49.155 --> 01:27:50.815
and they're all gonna be negative because you're gonna,

2125
01:27:50.875 --> 01:27:54.055
you know you're releasing energy because they're delta HCSS

2126
01:27:54.235 --> 01:27:57.935
and standards, they don't have a symbol in the book.

2127
01:27:58.515 --> 01:28:00.375
But as you can see here, there's a lot of gas.

2128
01:28:01.035 --> 01:28:02.425
There is a lot of gas, a lot

2129
01:28:02.425 --> 01:28:04.065
of these fuels we work with are gas.

2130
01:28:04.125 --> 01:28:06.185
And as you can see that example from earlier I discussed,

2131
01:28:06.185 --> 01:28:08.705
I discussed like methane versus methanol, um,

2132
01:28:08.725 --> 01:28:10.305
or like ethane versus ethanol.

2133
01:28:10.305 --> 01:28:14.345
Notice how these ones, these fossil fuels that don't

2134
01:28:15.015 --> 01:28:16.585
have a polar aspect, they're all the gas

2135
01:28:16.585 --> 01:28:18.745
because they've got a really low boiling point.

2136
01:28:18.775 --> 01:28:21.585
Whereas these ones that have a polar aspect

2137
01:28:21.585 --> 01:28:25.385
and are biofuels more likely to be biofuels, do have

2138
01:28:26.065 --> 01:28:27.265
a polar aspect and

2139
01:28:27.265 --> 01:28:29.105
therefore they've got a much higher boiling point,

2140
01:28:29.105 --> 01:28:31.425
therefore they're a liquid initially.

2141
01:28:32.205 --> 01:28:35.825
But as you can see here, we've got our gas, we've got um,

2142
01:28:35.955 --> 01:28:36.985
we've got a lot of gases.

2143
01:28:37.045 --> 01:28:40.225
So what do we do if we have to work with them?

2144
01:28:40.375 --> 01:28:42.945
Well we work, we use our universal gas equation.

2145
01:28:43.005 --> 01:28:44.025
Now this is something that you

2146
01:28:44.025 --> 01:28:45.145
will have worked with already.

2147
01:28:45.405 --> 01:28:49.425
You will have worked with this in year, um, year 11

2148
01:28:49.485 --> 01:28:51.585
or year 10 no matter just when you did

2149
01:28:52.055 --> 01:28:53.305
unit one, two chemistry.

2150
01:28:53.965 --> 01:28:58.755
Um, really important just to remember the values.

2151
01:28:59.175 --> 01:29:02.805
So P is pressure in kilopascals B as volume and liters.

2152
01:29:02.825 --> 01:29:06.565
Energy moles. R is your ideal gas constant, which is 8.31

2153
01:29:06.565 --> 01:29:08.085
and T is your temperature in Kelvin's.

2154
01:29:08.645 --> 01:29:11.085
Remember Kelvin's you have to add 2 73.

2155
01:29:11.505 --> 01:29:14.485
So you add 2 73 to degrees Celsius

2156
01:29:14.745 --> 01:29:16.565
and you get your kelvin's.

2157
01:29:17.325 --> 01:29:18.885
Remember with kilopascals you need to,

2158
01:29:19.305 --> 01:29:21.125
and this is something you may not have discussed last year,

2159
01:29:21.125 --> 01:29:23.405
you need to convert, you will find the conversion

2160
01:29:23.405 --> 01:29:24.525
values in your data booklet.

2161
01:29:24.525 --> 01:29:29.445
So if I scroll down, uh, right here, page six,

2162
01:29:30.105 --> 01:29:33.605
uh, figure five, unit conversion a hundred kilopascals is

2163
01:29:33.605 --> 01:29:36.005
equal to seven 50 mills per mills of mercury

2164
01:29:36.185 --> 01:29:38.725
or 0.987 atmospheres.

2165
01:29:38.725 --> 01:29:39.885
So that's mills of mercury.

2166
01:29:39.885 --> 01:29:42.085
By the way, HG is mercury and that's mills.

2167
01:29:42.625 --> 01:29:44.725
Um, and then this is atmospheres.

2168
01:29:45.025 --> 01:29:47.525
If you're given your pressure value in one of these,

2169
01:29:48.105 --> 01:29:50.605
you need to convert to your killer pascal.

2170
01:29:51.065 --> 01:29:52.645
So really important, you do need to know how

2171
01:29:52.645 --> 01:29:54.125
to convert and that's something that comes up.

2172
01:29:54.515 --> 01:29:56.725
Same with volume. So volume is being leaders.

2173
01:29:56.985 --> 01:29:58.765
So if you got mul, make sure you convert to liter

2174
01:29:58.825 --> 01:30:01.285
and then moles something in grams you need to convert

2175
01:30:01.285 --> 01:30:02.765
to moles, et cetera, so forth.

2176
01:30:03.065 --> 01:30:05.245
So just make sure you do all of those aspects.

2177
01:30:05.705 --> 01:30:09.245
Um, and then you utilize these within your um,

2178
01:30:09.825 --> 01:30:11.125
within your question.

2179
01:30:11.545 --> 01:30:12.885
And this is a really common

2180
01:30:13.035 --> 01:30:14.165
this, this comes up all the time.

2181
01:30:14.165 --> 01:30:16.765
There will be numerous marks on the exam for this equation.

2182
01:30:17.105 --> 01:30:18.165
Please know this equation.

2183
01:30:18.165 --> 01:30:20.325
Please know how to use this equation. It's really important.

2184
01:30:22.145 --> 01:30:25.725
So practice question A two 50 mil compressed air container

2185
01:30:25.725 --> 01:30:29.525
contains CO2 stored at 10.2 atmospheres at room temperature.

2186
01:30:29.715 --> 01:30:31.965
Find the massive CO2 in the canister,

2187
01:30:32.875 --> 01:30:34.045
have a go at this question.

2188
01:30:34.625 --> 01:30:35.725
It should be pretty straightforward.

2189
01:30:35.745 --> 01:30:37.245
You just need to do some conversion

2190
01:30:37.265 --> 01:30:38.965
and then use your p vehicles NRT.

2191
01:30:39.065 --> 01:30:40.885
It should take you no more than two, three minutes.

2192
01:30:41.315 --> 01:30:45.725
I'll give you a time. Now, 3, 2, 1, pause again,

2193
01:30:49.515 --> 01:30:51.085
hopefully you're back.

2194
01:30:51.665 --> 01:30:53.325
So hopefully you've gone through

2195
01:30:53.425 --> 01:30:55.565
and done that question there

2196
01:30:55.565 --> 01:30:56.885
and hopefully didn't have any troubles with it,

2197
01:30:56.885 --> 01:30:57.965
but we'll go through the answers.

2198
01:30:59.125 --> 01:31:00.965
I did these beforehand just to make sure that I didn't have

2199
01:31:00.965 --> 01:31:03.045
to write on the screen and have your my messy handwriting on

2200
01:31:03.045 --> 01:31:06.365
there we have PVS, NRT, I'm gonna convert that into,

2201
01:31:06.525 --> 01:31:08.365
I wanna find moles so I'm gonna find mass.

2202
01:31:08.505 --> 01:31:10.165
So I need to find the moles to then find the mass.

2203
01:31:10.425 --> 01:31:13.765
So I'm gonna find the moles equals PV over RT

2204
01:31:13.965 --> 01:31:17.205
'cause I divided out my rt, I converted my pressure

2205
01:31:17.345 --> 01:31:19.445
to 1030 3.4.

2206
01:31:19.505 --> 01:31:22.365
Now how did I do that? This is a really interesting aspect.

2207
01:31:23.345 --> 01:31:25.605
You take this number, the 10.2,

2208
01:31:26.525 --> 01:31:27.925
I should have probably put this down the page as well.

2209
01:31:28.285 --> 01:31:32.885
I take the 10.2 and I divide it by 0.987.

2210
01:31:33.145 --> 01:31:35.085
So I divide this number by 0.987.

2211
01:31:35.155 --> 01:31:37.085
It's probably gonna come out as like 10.3.

2212
01:31:37.085 --> 01:31:38.725
It's not gonna make the number all that different.

2213
01:31:38.755 --> 01:31:39.885
It's gonna be very, very similar.

2214
01:31:40.865 --> 01:31:43.125
And then I multiply that number by a hundred

2215
01:31:43.355 --> 01:31:46.365
because there's a hundred kilopascals per one of this.

2216
01:31:46.985 --> 01:31:50.555
So a hundred kilopascals, multiply this

2217
01:31:50.555 --> 01:31:53.515
by a hundred kilo pascals and I would end up with this here.

2218
01:31:53.575 --> 01:31:57.235
So my answer when I divided this by 0.987 would've been like

2219
01:31:58.015 --> 01:31:59.365
10.334.

2220
01:31:59.665 --> 01:32:00.925
I'm pretty sure that's what 'cause my

2221
01:32:01.035 --> 01:32:02.365
decimal place would've moved.

2222
01:32:03.145 --> 01:32:06.405
So my answer here would've been 10.334 ties are by a hundred

2223
01:32:06.745 --> 01:32:10.645
and I get 1030

2224
01:32:10.655 --> 01:32:12.165
3.4 kilopascals.

2225
01:32:12.585 --> 01:32:13.725
My volume needs to be in liters.

2226
01:32:13.725 --> 01:32:15.205
So it's gonna be 0.25

2227
01:32:15.205 --> 01:32:17.045
because there's a thousand mil in a liter

2228
01:32:17.505 --> 01:32:19.605
and my kelvin is plus 2 73.

2229
01:32:19.745 --> 01:32:23.485
So plus 2 73 is 2 9 8 as you can see here, 2 9 8.

2230
01:32:24.675 --> 01:32:26.055
Um, then I go to here

2231
01:32:26.055 --> 01:32:27.855
and I go alright, what have I got here?

2232
01:32:28.045 --> 01:32:30.375
I've got um, my equation.

2233
01:32:30.555 --> 01:32:34.735
So I do moles equals pressure by volume divided by press.

2234
01:32:34.955 --> 01:32:38.495
Uh, my constant 8.31 by my temperature

2235
01:32:38.595 --> 01:32:41.295
and I end up with 0.104 moles.

2236
01:32:41.295 --> 01:32:42.455
I should have written moles there,

2237
01:32:43.235 --> 01:32:46.585
apologies mo.

2238
01:32:47.585 --> 01:32:51.875
Alright, 0.104 mole. Definitely always put units on.

2239
01:32:51.875 --> 01:32:53.035
I do apologize, I've got units there.

2240
01:32:53.505 --> 01:32:54.835
Then from the, I just need to find the mass.

2241
01:32:54.895 --> 01:32:58.195
So I do my mass equals moles ties molar mass.

2242
01:32:58.335 --> 01:32:59.675
So my moles 0.104

2243
01:32:59.675 --> 01:33:03.195
and my molar mass of CO2, which is a 12 carbon

2244
01:33:03.415 --> 01:33:04.755
and two 16 hydro.

2245
01:33:04.935 --> 01:33:08.235
Uh, oxygens which is 32 plus 12 is 44.

2246
01:33:09.015 --> 01:33:13.115
So 44 and you get an answer of 4.59 grams.

2247
01:33:13.115 --> 01:33:14.755
So again, units are really important.

2248
01:33:14.775 --> 01:33:16.435
You need to make sure you put units on everything.

2249
01:33:16.445 --> 01:33:18.675
Don't make the mistake like I didn't forget units there

2250
01:33:18.885 --> 01:33:20.155
units need to be on everything.

2251
01:33:22.395 --> 01:33:24.525
Alright? So in many cases

2252
01:33:25.455 --> 01:33:27.445
we'll be given the universal gas equation in question

2253
01:33:27.665 --> 01:33:29.485
and we'll be told the conditions are SLC.

2254
01:33:29.485 --> 01:33:30.525
So what are SLC conditions?

2255
01:33:30.645 --> 01:33:31.885
I hope you remember this from last year.

2256
01:33:31.885 --> 01:33:34.845
If you don't, that's okay. It's 25 degrees Celsius

2257
01:33:34.865 --> 01:33:36.365
or you know, 2 9 8 kelvin.

2258
01:33:36.755 --> 01:33:38.525
It's a hundred kilopascals of pressure.

2259
01:33:38.865 --> 01:33:40.445
And if you're working with a liquid,

2260
01:33:40.445 --> 01:33:41.445
which obviously you wouldn't be working

2261
01:33:41.445 --> 01:33:42.965
with universal gas equation in that case,

2262
01:33:42.965 --> 01:33:44.445
but if you are working with a liquid

2263
01:33:44.445 --> 01:33:47.205
and you're told SLC, it's a one molar concentration.

2264
01:33:47.625 --> 01:33:49.085
So it's an aqueous solution

2265
01:33:49.085 --> 01:33:50.925
that is one molar in concentration.

2266
01:33:51.025 --> 01:33:52.685
So there your aspects of SLC.

2267
01:33:53.145 --> 01:33:55.765
Now you might also see other things like STP.

2268
01:33:56.065 --> 01:33:59.005
Now in older exams, STP was what we used to use instead

2269
01:33:59.005 --> 01:34:00.845
of SLC, please ignore those.

2270
01:34:01.185 --> 01:34:02.285
If you do those questions

2271
01:34:02.285 --> 01:34:03.845
and you find you're getting the wrong answer,

2272
01:34:04.395 --> 01:34:05.685
look at how they got the answer.

2273
01:34:05.685 --> 01:34:08.285
They'll be using different values 'cause STP was different.

2274
01:34:08.465 --> 01:34:09.645
We now use SLC.

2275
01:34:10.105 --> 01:34:13.605
So um, you might actually be getting the correct answer by,

2276
01:34:14.185 --> 01:34:15.685
by our standards today,

2277
01:34:15.745 --> 01:34:17.005
but you're getting the wrong answer

2278
01:34:17.025 --> 01:34:18.285
by their standards back then.

2279
01:34:18.345 --> 01:34:20.885
But don't worry about that. You wanna use SLC.

2280
01:34:22.425 --> 01:34:24.445
Now how do we go about these questions?

2281
01:34:24.445 --> 01:34:25.845
So if I'm told a universal gas question

2282
01:34:26.145 --> 01:34:29.085
and I know I wanna find the volume on the moles

2283
01:34:29.345 --> 01:34:32.325
and I'm told that I'm at SLC, well we can go the long way

2284
01:34:32.325 --> 01:34:34.485
and we can put, you know, 2 98 kel

2285
01:34:34.485 --> 01:34:36.445
and a hundred kilo passel in it right out the whole thing.

2286
01:34:37.065 --> 01:34:39.285
Or we can use what we call the molar volume equation.

2287
01:34:39.305 --> 01:34:41.165
Now the molar volume equation essentially says

2288
01:34:41.165 --> 01:34:45.165
that the volume equals the moles times the molar volume

2289
01:34:45.465 --> 01:34:47.445
and molar volume is 24.8.

2290
01:34:47.465 --> 01:34:51.525
So essentially 24.8 is the combination of this number here

2291
01:34:52.605 --> 01:34:56.295
with this number here and the 8.31 constant.

2292
01:34:56.795 --> 01:34:58.205
And what we are left with because,

2293
01:34:58.205 --> 01:35:00.765
because they stay the same when we're at SLC,

2294
01:35:00.765 --> 01:35:03.605
they are the same, they're always going to be 2 98 carbon,

2295
01:35:03.765 --> 01:35:05.925
a hundred kilo basques and 8.31 as the standard.

2296
01:35:06.395 --> 01:35:08.685
Combine those three numbers and simplify my equation.

2297
01:35:09.685 --> 01:35:11.285
I now am just left with volume

2298
01:35:11.285 --> 01:35:13.125
because I've removed the pressure from this side

2299
01:35:13.665 --> 01:35:17.845
and I am left with moles by my molar volume,

2300
01:35:17.855 --> 01:35:20.965
which is the combination of r, T and P.

2301
01:35:21.465 --> 01:35:22.565
So r, t and P

2302
01:35:22.905 --> 01:35:27.125
and I get V equals N by vm, which is 24.8.

2303
01:35:27.145 --> 01:35:29.005
Now you'll find this equation is in your data booklet.

2304
01:35:29.065 --> 01:35:30.165
So if I go my data booklet

2305
01:35:30.165 --> 01:35:32.365
and I scroll up, you'll find there is your

2306
01:35:32.365 --> 01:35:34.405
24.8 accidentally.

2307
01:35:34.405 --> 01:35:37.205
The equation is in here. No, the equation's in here.

2308
01:35:37.205 --> 01:35:39.645
There you go. There's the equation. So moles equals V over

2309
01:35:39.825 --> 01:35:41.885
vm and you'll find that in your data booklet,

2310
01:35:42.025 --> 01:35:44.885
you're given both the R value and the VM value.

2311
01:35:44.885 --> 01:35:47.525
They're both in there. So you can always come back to it

2312
01:35:47.545 --> 01:35:48.805
and find that if you need.

2313
01:35:51.135 --> 01:35:54.305
Alright, so let's move on now into some food camp.

2314
01:35:54.565 --> 01:35:56.025
So food camp's really interesting

2315
01:35:56.025 --> 01:35:57.745
because food camp does actually,

2316
01:35:57.825 --> 01:35:59.225
I really like the way they've led this on.

2317
01:35:59.345 --> 01:36:03.345
I really like the way they've made this lead on from sort of

2318
01:36:04.195 --> 01:36:06.985
fuels and thermo camp because food used to be the end

2319
01:36:06.985 --> 01:36:08.225
of the year, but it made sense to beat.

2320
01:36:08.245 --> 01:36:10.545
Now because the food is essentially the fuel

2321
01:36:10.545 --> 01:36:13.025
of the human body, we understand that, um,

2322
01:36:13.135 --> 01:36:14.585
it's our primary source of energy.

2323
01:36:14.725 --> 01:36:17.545
Um, we have three main macro molecules in which we obtain

2324
01:36:17.545 --> 01:36:19.025
energy from carbohydrates.

2325
01:36:19.025 --> 01:36:20.585
So are simply just our sugars.

2326
01:36:20.925 --> 01:36:22.745
Um, so sugars are the lay term.

2327
01:36:23.405 --> 01:36:25.265
You in chemistry will use carbohydrates.

2328
01:36:25.265 --> 01:36:27.425
That is the scientific term. You are in a science subject.

2329
01:36:27.565 --> 01:36:32.085
You use carbohydrates, you have proteins and you have fats.

2330
01:36:32.385 --> 01:36:34.845
So fats we can also refer to as lipids.

2331
01:36:35.575 --> 01:36:38.685
Again, fats is the lay term, but it's more interchangeable.

2332
01:36:38.685 --> 01:36:41.765
We do use fat, the word fats a bit in, um,

2333
01:36:42.985 --> 01:36:44.725
in science talk.

2334
01:36:44.785 --> 01:36:45.925
So you can sort of use both.

2335
01:36:46.105 --> 01:36:49.045
Lipids sounds more professional, but both of them work.

2336
01:36:49.905 --> 01:36:53.005
Um, from here, in order to utilize these,

2337
01:36:53.005 --> 01:36:54.405
we must first break them down from

2338
01:36:54.435 --> 01:36:55.725
food source into monomers.

2339
01:36:55.945 --> 01:36:58.445
So monomers, this is a very biology topic,

2340
01:36:58.505 --> 01:37:00.405
but essentially monomers are the individual units.

2341
01:37:00.625 --> 01:37:03.405
So for a protein, the individual units are an amino acid,

2342
01:37:03.465 --> 01:37:06.085
or for carbohydrates it's a glucose molecule.

2343
01:37:06.465 --> 01:37:08.285
And then the polymers are just like the bigger

2344
01:37:08.515 --> 01:37:09.565
complex molecules.

2345
01:37:09.565 --> 01:37:10.965
So if you had an enzyme

2346
01:37:11.145 --> 01:37:14.085
or a full protein enzyme produced from amino acids

2347
01:37:14.225 --> 01:37:17.125
or you had like starch, starch is is lots

2348
01:37:17.125 --> 01:37:20.125
of glucoses put together into a big polymer

2349
01:37:20.225 --> 01:37:22.365
and we call that starch when we eat it from,

2350
01:37:22.665 --> 01:37:23.685
you know, plant food.

2351
01:37:25.145 --> 01:37:28.245
Um, the pathway of food breakdown to storage is

2352
01:37:28.765 --> 01:37:30.005
a really big aspect of this,

2353
01:37:30.065 --> 01:37:32.045
but it's also not covered in this area of study.

2354
01:37:32.065 --> 01:37:34.365
So you don't need to know this until unit four.

2355
01:37:34.365 --> 01:37:37.285
Area study 2, 1 2, it's a bit in both.

2356
01:37:37.785 --> 01:37:39.925
Um, it's really important it comes up in unit four.

2357
01:37:40.265 --> 01:37:42.165
So you do need to know, you know, from the eating

2358
01:37:42.385 --> 01:37:44.565
of your food to your running of a marathon,

2359
01:37:44.595 --> 01:37:45.925
what happens with your food?

2360
01:37:45.925 --> 01:37:48.645
Where does it go? How do we bond it together?

2361
01:37:48.715 --> 01:37:51.165
Then how do we break it down? What forms do we put it in?

2362
01:37:51.185 --> 01:37:52.285
Why do we put it in those forms?

2363
01:37:52.505 --> 01:37:53.845
Why do we break it down, et cetera.

2364
01:37:53.875 --> 01:37:55.485
It's all got to do with reaction pathways.

2365
01:37:55.945 --> 01:37:58.325
Um, it's something that is covered in unit four.

2366
01:37:58.705 --> 01:38:01.805
So therefore it's kind of, it makes sense

2367
01:38:01.805 --> 01:38:03.085
to split this topic up at the same time.

2368
01:38:03.085 --> 01:38:04.965
It, it did make more sense when it was together

2369
01:38:04.965 --> 01:38:06.845
because you sort of went through what we go through today

2370
01:38:06.845 --> 01:38:08.605
and then you went into that reaction bit.

2371
01:38:08.785 --> 01:38:10.125
Now what you're gonna do is go through what we go

2372
01:38:10.125 --> 01:38:12.325
through today and then come back to it later on.

2373
01:38:12.905 --> 01:38:15.285
Um, but we are just gonna go through very briefly what each

2374
01:38:15.285 --> 01:38:16.445
of the macro molecules are.

2375
01:38:16.445 --> 01:38:18.765
We may go into a little bit too much detail for unit,

2376
01:38:19.345 --> 01:38:21.165
for unit three, area study one,

2377
01:38:21.705 --> 01:38:22.765
but all the detail

2378
01:38:22.765 --> 01:38:25.245
that we covered today is examinable at the end of the year.

2379
01:38:25.425 --> 01:38:29.205
So don't stress. So we'll start with carbohydrates again.

2380
01:38:29.425 --> 01:38:31.165
In non-science terms, we call 'em sugars.

2381
01:38:31.165 --> 01:38:33.045
You're gonna call 'em carbohydrates from now on.

2382
01:38:33.045 --> 01:38:34.645
They're the primary energy source of the body.

2383
01:38:34.755 --> 01:38:37.605
They're made up of monomers called monosaccharides

2384
01:38:37.605 --> 01:38:39.085
or more commonly called glucose.

2385
01:38:39.105 --> 01:38:40.565
You can use either of those terms.

2386
01:38:41.155 --> 01:38:43.605
That is glucose, it's C six H 1206.

2387
01:38:44.005 --> 01:38:46.925
Polymers are polysaccharides. Um, makes sense.

2388
01:38:46.925 --> 01:38:48.525
Mono means one, poly means many.

2389
01:38:48.865 --> 01:38:51.485
Um, and they vary depending on the location of creation.

2390
01:38:52.025 --> 01:38:56.005
So what I mean by that is that if I go through, um,

2391
01:38:56.985 --> 01:39:01.125
da da, so polymers include starch,

2392
01:39:01.135 --> 01:39:03.525
which is found in plants cellulose,

2393
01:39:03.525 --> 01:39:05.925
which is also found in plants, but it is axi fiber.

2394
01:39:06.145 --> 01:39:08.525
Now it acts as fiber because it's a beta glucose

2395
01:39:08.585 --> 01:39:11.445
and we do not have the enzyme to break down beta glucose.

2396
01:39:11.445 --> 01:39:13.605
I'll explain in a second. And then glycogen.

2397
01:39:13.605 --> 01:39:15.725
Glycogen is how we store it in the human body.

2398
01:39:15.815 --> 01:39:18.525
These are very similar starting glycogen, very,

2399
01:39:18.525 --> 01:39:20.445
very similar, but there are slight differences.

2400
01:39:21.305 --> 01:39:23.685
Um, alpha glucose is the form of glucose we use in the body.

2401
01:39:23.745 --> 01:39:27.525
Now alpha glucose is where the C one OH groups,

2402
01:39:27.525 --> 01:39:29.285
this is C one, this is our first carbon.

2403
01:39:29.385 --> 01:39:30.765
We refer to this as our C one.

2404
01:39:30.765 --> 01:39:32.405
You'll learn more about this in organic chem,

2405
01:39:32.405 --> 01:39:33.845
or you may already know this from last year.

2406
01:39:33.985 --> 01:39:37.645
Um, this is really a year 12 sort of um, uh,

2407
01:39:37.675 --> 01:39:38.805
unit three, four sort of topic.

2408
01:39:39.105 --> 01:39:40.885
But that C one, um,

2409
01:39:41.035 --> 01:39:43.445
essentially it's the Ohh group faces down.

2410
01:39:43.945 --> 01:39:46.645
Um, and essentially what that means is that spatially

2411
01:39:46.755 --> 01:39:50.365
that faces down, it goes down below the molecule.

2412
01:39:50.365 --> 01:39:51.885
Obviously it depends on which way the molecule's facing,

2413
01:39:51.905 --> 01:39:55.005
but we're gonna say it's down in a beta glucose

2414
01:39:55.035 --> 01:39:56.045
that faces up.

2415
01:39:56.425 --> 01:40:00.565
So as you can see here, this bonds to your next glucose

2416
01:40:00.565 --> 01:40:01.645
so it bonds to your next glucose.

2417
01:40:01.645 --> 01:40:05.285
So if it's down, your glucose should go like this.

2418
01:40:05.835 --> 01:40:07.085
Your glycogen should go like that.

2419
01:40:07.085 --> 01:40:08.445
That's how your bond should look.

2420
01:40:08.705 --> 01:40:11.605
But notice how in cellulose it goes up so

2421
01:40:11.605 --> 01:40:14.285
therefore you go up with your bond.

2422
01:40:14.755 --> 01:40:17.725
Therefore it's unable to be broken down by the body.

2423
01:40:17.725 --> 01:40:19.445
It's just a very, very tiny difference

2424
01:40:19.445 --> 01:40:21.085
that makes the enzyme not be able to break it down.

2425
01:40:21.185 --> 01:40:25.665
And that's why we work with alpha glucose, um, proteins.

2426
01:40:25.665 --> 01:40:27.265
So proteins are the building blocks of life.

2427
01:40:27.565 --> 01:40:31.305
Um, for those of you who go to gym or love the gym

2428
01:40:31.765 --> 01:40:34.345
or you will have heard about protein shakes and so forth.

2429
01:40:34.785 --> 01:40:36.065
Proteins are really interesting

2430
01:40:36.065 --> 01:40:37.945
and complex molecule in terms of that.

2431
01:40:38.325 --> 01:40:39.425
And it's really complex in the body.

2432
01:40:39.885 --> 01:40:42.185
The body can only take in certain amount of protein,

2433
01:40:42.285 --> 01:40:44.105
but it also can alter that by

2434
01:40:44.105 --> 01:40:45.865
how much you work out, how much you do things.

2435
01:40:47.135 --> 01:40:50.945
Therefore you'll find that as you go through

2436
01:40:51.045 --> 01:40:54.165
and you do things, um, your body can absorb more protein.

2437
01:40:54.225 --> 01:40:55.885
That's why people take protein shakes.

2438
01:40:55.885 --> 01:40:57.925
There's also limits to how much you,

2439
01:40:57.985 --> 01:40:59.885
how much muscle mass you can gain at ties

2440
01:40:59.885 --> 01:41:01.405
because of protein, et cetera.

2441
01:41:01.635 --> 01:41:04.005
It's a very, very complex and interesting side of science,

2442
01:41:04.425 --> 01:41:06.485
but proteins are found in everything.

2443
01:41:06.515 --> 01:41:07.885
They are the building blocks of life

2444
01:41:07.885 --> 01:41:09.805
and that's why when even when you're having a protein shake,

2445
01:41:09.805 --> 01:41:11.685
sometimes your body just uses a protein elsewhere

2446
01:41:11.685 --> 01:41:14.125
because protein is everywhere in your body.

2447
01:41:14.505 --> 01:41:18.805
Um, they form important enzymes to molecule carriers such

2448
01:41:18.805 --> 01:41:21.525
as like hemoglobin carrying oxygen in the blood, um,

2449
01:41:21.545 --> 01:41:22.885
to structural components of your body.

2450
01:41:23.305 --> 01:41:25.405
Um, these consist of alpha amino acids.

2451
01:41:25.405 --> 01:41:27.925
Again, alpha, we use 'em in the body. These are the monos.

2452
01:41:28.265 --> 01:41:30.085
Um, 20 exist in the body.

2453
01:41:30.085 --> 01:41:32.805
11 of these are non-essential so they can be created

2454
01:41:32.905 --> 01:41:35.125
by the body when we need and nine are essential.

2455
01:41:35.125 --> 01:41:37.165
So we must possess these in our diet.

2456
01:41:37.165 --> 01:41:40.125
They're in lots of things, but we must eat them in our diet.

2457
01:41:40.785 --> 01:41:42.325
All alpha amino acids are found on

2458
01:41:42.325 --> 01:41:43.685
page 1415 of the data book.

2459
01:41:43.705 --> 01:41:45.565
If I go to my data booklet, I go right down to the bottom.

2460
01:41:45.805 --> 01:41:47.925
I think it's right at the end. You can see here,

2461
01:41:47.925 --> 01:41:49.805
these are all the essential amino acids.

2462
01:41:49.805 --> 01:41:52.645
Now you do not need to know which of these are, um,

2463
01:41:53.665 --> 01:41:55.525
you do not need to know which of these are

2464
01:41:56.075 --> 01:41:57.405
essential or non-essential.

2465
01:41:57.405 --> 01:41:59.005
Sorry. These are all the alpha amino acids.

2466
01:41:59.005 --> 01:42:00.325
You do not need to know which of these are essential

2467
01:42:00.465 --> 01:42:02.405
or non-essential these are just the alpha ones.

2468
01:42:02.745 --> 01:42:05.045
Um, you just need to know that these are alpha amino acids.

2469
01:42:06.745 --> 01:42:09.125
Um, all alpha acids have a general structure

2470
01:42:09.125 --> 01:42:11.325
that looks like this, which means you have a central carbon

2471
01:42:11.475 --> 01:42:12.925
connected to the four groups.

2472
01:42:13.065 --> 01:42:16.445
Now the four groups are an amino group, given it's an amino

2473
01:42:17.065 --> 01:42:18.485
and then an acid group.

2474
01:42:18.485 --> 01:42:21.565
So caric acid. So amino acid makes sense.

2475
01:42:21.875 --> 01:42:24.325
Then you have a hydrogen, just a singular hydrogen,

2476
01:42:24.325 --> 01:42:25.365
and then you have a side chain.

2477
01:42:25.425 --> 01:42:27.165
Now r refers to a side chain.

2478
01:42:27.185 --> 01:42:28.885
It means there's something there that's different.

2479
01:42:28.885 --> 01:42:31.205
So in all of these, if you notice there's your central

2480
01:42:31.205 --> 01:42:32.925
carbon, there's your side chain,

2481
01:42:33.035 --> 01:42:35.405
there's your central carbon, there's your side chain,

2482
01:42:35.435 --> 01:42:36.565
there's your central carbon,

2483
01:42:36.635 --> 01:42:38.085
there's your side chain, et cetera.

2484
01:42:38.085 --> 01:42:39.205
They all are very similar. They

2485
01:42:39.205 --> 01:42:40.245
all just have a different side chain.

2486
01:42:40.245 --> 01:42:41.725
That's what differentiates them.

2487
01:42:42.505 --> 01:42:44.165
Um, because we have so many meta acids,

2488
01:42:44.165 --> 01:42:45.325
the order in which you put them together

2489
01:42:45.425 --> 01:42:46.725
to form a protein is important.

2490
01:42:46.775 --> 01:42:48.685
Again, you don't need to know all the bonding and so forth.

2491
01:42:48.745 --> 01:42:53.205
Yet that comes in unit four. Then we have fats.

2492
01:42:53.305 --> 01:42:55.805
So fats and lipids, specifically triglycerides are made up

2493
01:42:55.805 --> 01:42:57.605
of three fatty acids and a glycerol.

2494
01:42:57.865 --> 01:42:59.925
Um, despite these components being referred to as monomers,

2495
01:42:59.925 --> 01:43:01.485
they technically don't actually meet the criteria.

2496
01:43:01.705 --> 01:43:03.285
We will refer to 'em as monomers,

2497
01:43:03.285 --> 01:43:04.925
but they technically are not.

2498
01:43:05.425 --> 01:43:06.845
Um, if you go into technicalities,

2499
01:43:06.865 --> 01:43:07.725
but don't stress about that,

2500
01:43:08.035 --> 01:43:09.325
this is essentially what it looks like.

2501
01:43:09.395 --> 01:43:12.525
It's really long fatty acid chains with a, uh,

2502
01:43:12.675 --> 01:43:13.765
with an este bond.

2503
01:43:14.265 --> 01:43:17.045
Um, and that este bond connects to a glycerol,

2504
01:43:17.045 --> 01:43:18.405
which is essentially if you cut it

2505
01:43:18.405 --> 01:43:19.525
down here, it's a glycerol.

2506
01:43:19.525 --> 01:43:21.685
So it, these would become hydroxide.

2507
01:43:21.685 --> 01:43:22.965
So these become like alcohols.

2508
01:43:23.185 --> 01:43:27.685
So you have three alcohols coming off, a three carbon chain,

2509
01:43:28.255 --> 01:43:30.085
three hydroxide fats are deep.

2510
01:43:30.105 --> 01:43:31.965
Uh, fats are deeply complex molecules,

2511
01:43:31.965 --> 01:43:33.325
much like carbohydrate proteins.

2512
01:43:33.385 --> 01:43:34.925
And these will be further unpacked

2513
01:43:34.925 --> 01:43:35.965
in unit four, area study one.

2514
01:43:35.965 --> 01:43:37.885
So these are really complex

2515
01:43:38.025 --> 01:43:40.205
and again, they come up, we've already discussed them

2516
01:43:40.205 --> 01:43:42.845
as part of our trans justification reaction as part

2517
01:43:42.845 --> 01:43:44.325
of producing a biofuel.

2518
01:43:44.895 --> 01:43:46.085
These are really complex

2519
01:43:46.185 --> 01:43:48.085
and that's why for the sake of it,

2520
01:43:48.345 --> 01:43:50.045
lipids are only used as a fuel source.

2521
01:43:50.065 --> 01:43:52.245
As like when you are somewhere, I'm sitting here,

2522
01:43:52.265 --> 01:43:54.565
I'm not using a lot of energy, I'm actually using fats.

2523
01:43:55.305 --> 01:43:57.765
You use glucose. When you are going for a run,

2524
01:43:57.985 --> 01:43:59.925
you will use some fat, but you use glucose

2525
01:43:59.925 --> 01:44:03.205
because you are running and you need energy quick.

2526
01:44:03.425 --> 01:44:05.405
So when you're doing an exercise, you need energy quick.

2527
01:44:05.665 --> 01:44:09.705
You then therefore you use more sugars.

2528
01:44:09.705 --> 01:44:11.945
You use more glucose, they produce energy a lot quicker.

2529
01:44:12.215 --> 01:44:14.625
Fats produce more energy but are really slow.

2530
01:44:14.925 --> 01:44:17.105
So when you're not using a lot of energy, your body sort

2531
01:44:17.105 --> 01:44:19.865
of preserves carbohydrates and uses fats.

2532
01:44:19.925 --> 01:44:21.025
Really interesting concept.

2533
01:44:22.035 --> 01:44:25.095
Um, but this is what's most important is this, this here.

2534
01:44:25.515 --> 01:44:27.295
Now this is found in your data book

2535
01:44:27.295 --> 01:44:28.615
that again, it's figure 13.

2536
01:44:28.715 --> 01:44:31.935
So if I scroll up and find figure 13, there it is.

2537
01:44:31.965 --> 01:44:34.575
Just wanna pass it. I'm gonna pass it again there.

2538
01:44:34.575 --> 01:44:36.855
Figure 13 energy content of food groups.

2539
01:44:37.205 --> 01:44:40.135
What you wanna know for this topic is that each of these,

2540
01:44:40.995 --> 01:44:43.455
uh, molecules have different energy content per gram.

2541
01:44:43.475 --> 01:44:45.055
Now we work with per gram in food

2542
01:44:45.055 --> 01:44:47.135
because food is never pure.

2543
01:44:47.315 --> 01:44:48.335
So you can't use moles.

2544
01:44:49.425 --> 01:44:52.155
When you look at the back of a food packet, it'll tell you

2545
01:44:52.155 --> 01:44:53.915
how much you know carbohydrate, how much protein,

2546
01:44:54.015 --> 01:44:56.075
how much fat and oil, et cetera is in it.

2547
01:44:56.615 --> 01:44:58.155
You'll find that each

2548
01:44:58.155 --> 01:45:01.555
of those produce this much energy per combustion.

2549
01:45:01.555 --> 01:45:02.835
So when I say this much energy,

2550
01:45:02.835 --> 01:45:04.115
it produces way more than this,

2551
01:45:04.115 --> 01:45:06.955
but this is how much we can actually utilize in our body.

2552
01:45:07.025 --> 01:45:10.195
It's what is utilize usable energy when we

2553
01:45:10.195 --> 01:45:11.515
combust it in the body.

2554
01:45:12.835 --> 01:45:16.655
So, um, we like to also think of that when we combust it

2555
01:45:16.875 --> 01:45:19.695
and we look at our, um, when we combust it

2556
01:45:19.695 --> 01:45:20.775
to test how much energy is in there.

2557
01:45:20.795 --> 01:45:23.295
So when we combust these, we find this is

2558
01:45:23.295 --> 01:45:24.655
how much energy we produce from each.

2559
01:45:24.655 --> 01:45:26.535
You'll be given a question where you're given up food,

2560
01:45:26.535 --> 01:45:30.135
you're given how much of each, um, each component,

2561
01:45:30.135 --> 01:45:31.335
macro molecule is there

2562
01:45:31.335 --> 01:45:32.535
and you'll be asked to figure out

2563
01:45:32.535 --> 01:45:34.575
how much energy has been produced.

2564
01:45:35.035 --> 01:45:36.295
You utilize this graphic

2565
01:45:36.435 --> 01:45:39.895
or this table here, this is really common now pushing

2566
01:45:39.895 --> 01:45:40.935
through, we're gonna push through

2567
01:45:40.935 --> 01:45:41.975
this last 20 slides pretty quickly.

2568
01:45:42.555 --> 01:45:45.455
Um, calorimetry, this used to be a massive part

2569
01:45:45.455 --> 01:45:46.655
of unit four, study two.

2570
01:45:47.085 --> 01:45:49.055
It's now been moved here it's not

2571
01:45:49.055 --> 01:45:50.455
as big now it's a lot smaller,

2572
01:45:50.595 --> 01:45:52.215
but I am just gonna go through it very briefly.

2573
01:45:52.525 --> 01:45:53.655
Calorimetry is used

2574
01:45:53.655 --> 01:45:55.695
to measure the energy change in a substance when

2575
01:45:55.695 --> 01:45:56.775
it undergoes a reaction.

2576
01:45:57.115 --> 01:45:58.815
So generally in a substance with unknown

2577
01:45:58.835 --> 01:45:59.895
or variable molar mass.

2578
01:45:59.915 --> 01:46:02.175
So generally a food generally use food.

2579
01:46:02.675 --> 01:46:04.055
Um, it comes in two forms.

2580
01:46:04.085 --> 01:46:05.935
Bomb and solution bomb is the most common.

2581
01:46:06.515 --> 01:46:09.615
Um, the basic, basic methodology of Callum two is that

2582
01:46:09.615 --> 01:46:12.055
inside the calorimeter, call it calorimeter.

2583
01:46:12.235 --> 01:46:13.815
So it's just what the machine is called.

2584
01:46:13.885 --> 01:46:15.495
There's a known volume of water.

2585
01:46:15.495 --> 01:46:18.095
So you have a known volume of water, a sample is put inside

2586
01:46:18.095 --> 01:46:19.855
and it reacts and it releases energy

2587
01:46:19.875 --> 01:46:23.495
and then you just, um, it exchanges the energy, um,

2588
01:46:23.525 --> 01:46:25.055
into the water and you measure the

2589
01:46:25.055 --> 01:46:26.175
temperature rise in the water.

2590
01:46:27.685 --> 01:46:29.945
So this is what bomb calor energy looks like.

2591
01:46:30.045 --> 01:46:32.745
You have this little bomb, you have a battery that ignites

2592
01:46:33.085 --> 01:46:34.465
and the bomb is essentially the food.

2593
01:46:34.645 --> 01:46:38.225
And as it ignites, um, we essentially heat up the water

2594
01:46:38.225 --> 01:46:40.025
around it and then we look at the thermometer

2595
01:46:40.025 --> 01:46:41.065
and see how much the water changes.

2596
01:46:42.765 --> 01:46:44.055
Very similar to solution.

2597
01:46:44.575 --> 01:46:47.175
Solution on the other hand, um, is you sort

2598
01:46:47.175 --> 01:46:49.525
of put everything straight into the known volume of water.

2599
01:46:49.525 --> 01:46:51.285
So you sort of make it like an aqueous solution

2600
01:46:51.285 --> 01:46:53.525
and then you mix it and then as you mix it,

2601
01:46:53.805 --> 01:46:55.125
'cause you've put everything in there together,

2602
01:46:55.385 --> 01:46:56.685
it should sort of react

2603
01:46:56.745 --> 01:46:59.285
and your, your whole system should heat up and

2604
01:46:59.285 --> 01:47:01.205
therefore you measure the temperature change again.

2605
01:47:01.705 --> 01:47:03.045
Now there are some equations for this.

2606
01:47:03.125 --> 01:47:04.605
I don't wanna go through some super detail.

2607
01:47:04.645 --> 01:47:06.045
I don't want you to come out here going, oh,

2608
01:47:06.085 --> 01:47:09.235
I know all about telemetry cal G not a big deal.

2609
01:47:10.575 --> 01:47:13.585
What I want you to know from this is that kilometers, um,

2610
01:47:13.815 --> 01:47:15.665
require calibration prior to use.

2611
01:47:16.005 --> 01:47:17.345
And so we need to calculate

2612
01:47:17.345 --> 01:47:18.665
what we call a calibration factor.

2613
01:47:18.845 --> 01:47:20.745
Now there are a few equations here.

2614
01:47:21.185 --> 01:47:22.745
I just want you to have seen these equations.

2615
01:47:22.845 --> 01:47:24.585
You need to do questions for these to,

2616
01:47:24.645 --> 01:47:25.665
to know how they work.

2617
01:47:26.365 --> 01:47:28.385
And that's why I'm not stressed about you knowing

2618
01:47:28.525 --> 01:47:29.665
all the details about it today.

2619
01:47:29.725 --> 01:47:31.505
But there are two very distinct equations.

2620
01:47:31.505 --> 01:47:33.585
There is this equation here, which is all about energy.

2621
01:47:34.165 --> 01:47:37.105
So the energy and JUULs is energy

2622
01:47:37.105 --> 01:47:39.225
and JUULs is produced from electricity.

2623
01:47:39.325 --> 01:47:40.865
Now you might have said, oh, there's no electricity here.

2624
01:47:41.095 --> 01:47:43.425
Well, when we calibrate our cal chart,

2625
01:47:43.485 --> 01:47:47.145
we apply some electricity to the, to the environment

2626
01:47:47.165 --> 01:47:49.345
and we, when we apply electricity, if we apply

2627
01:47:49.345 --> 01:47:51.225
for a certain amount of time at a certain amount of volts

2628
01:47:51.225 --> 01:47:54.265
and a certain amount of amps, we know exactly

2629
01:47:54.805 --> 01:47:56.385
how much energy we've put into the system.

2630
01:47:56.725 --> 01:47:59.505
We know exactly. So then we can determine how much energy

2631
01:48:00.045 --> 01:48:01.665
we can determine the temperature rise

2632
01:48:02.005 --> 01:48:04.305
and we can, we know how much energy we put in there

2633
01:48:04.365 --> 01:48:06.945
and we can sort of determine the calibration factor.

2634
01:48:07.085 --> 01:48:09.865
So for this much energy, I get this much temperature rise.

2635
01:48:09.865 --> 01:48:11.905
Alright, now I'll put a food in there

2636
01:48:12.125 --> 01:48:13.385
and I got this temperature rise.

2637
01:48:13.385 --> 01:48:14.425
Well now I can work backwards

2638
01:48:14.425 --> 01:48:15.985
and figure out how much energy was released.

2639
01:48:16.885 --> 01:48:20.025
So as you can see here, the calibration factor equals

2640
01:48:20.025 --> 01:48:22.865
that energy divided by delta T.

2641
01:48:22.965 --> 01:48:25.225
So you technically can write this equation like this,

2642
01:48:25.655 --> 01:48:30.465
your voltage, your current by your time in seconds divided

2643
01:48:30.645 --> 01:48:32.225
by the temperature change.

2644
01:48:32.485 --> 01:48:34.745
So delta t remember delta means change.

2645
01:48:35.025 --> 01:48:38.065
Remember in entropy delta H meant change in entropy.

2646
01:48:38.495 --> 01:48:40.145
This is delta T.

2647
01:48:40.205 --> 01:48:42.065
So this is changing temperature

2648
01:48:42.285 --> 01:48:44.585
and really important this needs to be in Kelvin's.

2649
01:48:44.585 --> 01:48:45.865
You need to be working in Kelvin's at this point.

2650
01:48:45.925 --> 01:48:47.345
You can work with degrees Celsius.

2651
01:48:47.345 --> 01:48:48.585
You will find sometimes they do,

2652
01:48:49.325 --> 01:48:50.825
we generally like to work at Calvin's though.

2653
01:48:51.365 --> 01:48:52.745
Um, so as you can see here,

2654
01:48:52.745 --> 01:48:55.785
your calibration factor should be Jules Perkel.

2655
01:48:56.285 --> 01:48:57.625
So Jules Perkel.

2656
01:48:58.245 --> 01:49:00.905
So really important these two equations work together

2657
01:49:00.905 --> 01:49:02.985
closely and you get a calibration factor.

2658
01:49:03.125 --> 01:49:05.745
You can then use that calibration factor to determine

2659
01:49:05.885 --> 01:49:07.705
how much energy has been released from the food.

2660
01:49:07.995 --> 01:49:09.265
We're not gonna go through that today,

2661
01:49:09.725 --> 01:49:11.545
but I just want you to see these two equations

2662
01:49:11.545 --> 01:49:12.585
and know that they exist

2663
01:49:12.965 --> 01:49:14.425
and know that you're gonna need to utilize them.

2664
01:49:14.425 --> 01:49:15.665
And that when they do come up,

2665
01:49:15.665 --> 01:49:18.025
when you start learning this topic, maybe in a couple

2666
01:49:18.025 --> 01:49:20.305
of weeks would probably be like, I'd say maybe three

2667
01:49:20.305 --> 01:49:22.465
or four weeks in, um, to your semester.

2668
01:49:22.685 --> 01:49:23.865
You'll start to be like, alright,

2669
01:49:23.985 --> 01:49:25.105
I know I've seen these before.

2670
01:49:25.265 --> 01:49:27.225
I, I kind of get what TERs are.

2671
01:49:27.485 --> 01:49:29.145
I'm gonna learn this more in more detail.

2672
01:49:29.145 --> 01:49:30.705
It should make more sense off the bat.

2673
01:49:33.245 --> 01:49:35.065
But then you also need another equation sometimes

2674
01:49:35.165 --> 01:49:36.545
and that other equation that you need

2675
01:49:36.545 --> 01:49:38.545
and I run backwards is your specific

2676
01:49:38.545 --> 01:49:39.625
heat capacity water equation.

2677
01:49:39.645 --> 01:49:40.705
Now this should be revision.

2678
01:49:40.965 --> 01:49:42.425
Um, I've put a practice question in

2679
01:49:42.425 --> 01:49:44.345
because I, I just wanted to make sure that you remembered

2680
01:49:44.365 --> 01:49:47.485
how we use it, but remember that um, it's the amount

2681
01:49:47.485 --> 01:49:50.165
of thermal, thermal energy required to heat up one gram

2682
01:49:50.185 --> 01:49:53.125
of water by one degrees, which is 4.18 joules.

2683
01:49:54.025 --> 01:49:55.085
Really important.

2684
01:49:56.225 --> 01:49:59.005
One gram of water, not one mil, one mil

2685
01:49:59.005 --> 01:50:01.405
of water is not one gram converting wise,

2686
01:50:02.305 --> 01:50:04.605
one going from mills to to grams.

2687
01:50:04.605 --> 01:50:07.285
It's 0.997. It's not one.

2688
01:50:07.355 --> 01:50:09.565
It's very close to one but it's not one.

2689
01:50:09.785 --> 01:50:11.485
So please remember that your,

2690
01:50:12.195 --> 01:50:14.205
your caliber when you are working with uh,

2691
01:50:14.445 --> 01:50:15.525
specific heat capacity, you need

2692
01:50:15.525 --> 01:50:17.365
to have water in grams, not in mills.

2693
01:50:18.895 --> 01:50:21.555
Um, so we can use the specific heat capacity of water

2694
01:50:21.555 --> 01:50:23.555
to estimate the approximate amount of energy released

2695
01:50:23.555 --> 01:50:24.875
as heat and a combustion.

2696
01:50:25.105 --> 01:50:26.595
This is particularly useful in food

2697
01:50:26.595 --> 01:50:27.835
chemistry as we're discussing.

2698
01:50:27.855 --> 01:50:31.635
Now your equation looks like this cure equals mc delta

2699
01:50:31.915 --> 01:50:33.235
TI hope you remember this.

2700
01:50:33.625 --> 01:50:34.635
It's actually a really good equation,

2701
01:50:34.855 --> 01:50:35.875
really good to work with.

2702
01:50:36.055 --> 01:50:37.435
But you've got energy in JUULs,

2703
01:50:37.545 --> 01:50:40.035
your massing rams your specific heat capacity.

2704
01:50:40.375 --> 01:50:43.235
Um, it's technically in JUULs per gram, per kelvin.

2705
01:50:43.235 --> 01:50:45.475
Don't worry about it, it's just gonna be 4.18.

2706
01:50:46.095 --> 01:50:48.315
Um, and then your delta team.

2707
01:50:48.415 --> 01:50:50.275
Now you can utilize this equation

2708
01:50:50.335 --> 01:50:51.715
for other things other than water.

2709
01:50:52.055 --> 01:50:54.035
But you need to be told this.

2710
01:50:55.005 --> 01:50:57.385
If you're not told this, you would be told everything else

2711
01:50:57.385 --> 01:50:58.905
and you would be figuring out what this is.

2712
01:50:58.925 --> 01:51:00.425
The question might be figure out

2713
01:51:00.455 --> 01:51:03.345
what the specific heat capacity of methane is

2714
01:51:03.365 --> 01:51:05.225
or methanol is something else.

2715
01:51:05.325 --> 01:51:06.585
You might be working with something else.

2716
01:51:07.875 --> 01:51:11.905
Don't worry about it. Um, you essentially

2717
01:51:12.775 --> 01:51:14.665
will most of the time be working with water

2718
01:51:14.685 --> 01:51:16.585
and if you're not working with water, you will be told

2719
01:51:16.585 --> 01:51:17.985
what the specific heat capacity

2720
01:51:18.005 --> 01:51:20.345
of the substance you are working with is.

2721
01:51:20.565 --> 01:51:21.705
It will be in the question.

2722
01:51:22.125 --> 01:51:24.385
So you will work with it nonetheless.

2723
01:51:24.445 --> 01:51:25.745
You most of the time work with water.

2724
01:51:26.125 --> 01:51:28.105
The change of temperature can either be Calvin or degrees.

2725
01:51:28.105 --> 01:51:30.665
It doesn't really matter because if you go from 25

2726
01:51:30.725 --> 01:51:33.945
to 30 degrees, there's a five degrees Celsius difference.

2727
01:51:34.045 --> 01:51:39.025
If I go from 2 98 to 303 Kelvin, which was 25

2728
01:51:39.025 --> 01:51:41.825
to 30 degrees Celsius, there's the same difference.

2729
01:51:41.825 --> 01:51:43.665
There's five kelvins so you can put five

2730
01:51:44.205 --> 01:51:46.185
or it doesn't matter if it's degree Celsius

2731
01:51:46.185 --> 01:51:48.025
or Kelvin just matters when you look at this,

2732
01:51:48.215 --> 01:51:50.265
this is usually in Kelvin's but it doesn't really matter.

2733
01:51:50.285 --> 01:51:53.525
You can use both. You don't need to add the 2 73

2734
01:51:53.525 --> 01:51:54.765
to each just to get your answer.

2735
01:51:55.035 --> 01:51:58.845
Doesn't matter, your change is gonna be the same.

2736
01:51:58.845 --> 01:52:00.445
So here's a practice question again,

2737
01:52:00.605 --> 01:52:01.685
I think it might be really useful.

2738
01:52:01.735 --> 01:52:03.125
We've only got about after this,

2739
01:52:03.125 --> 01:52:04.605
we've only got about 10 slides left,

2740
01:52:04.605 --> 01:52:07.205
which are just gonna go very quickly through sort of um,

2741
01:52:07.525 --> 01:52:09.245
anaerobic respiration and photosynthesis.

2742
01:52:09.505 --> 01:52:11.645
Um, or uh, sorry, aerobic respiration.

2743
01:52:11.645 --> 01:52:14.565
We also go through anaerobic but aerobic respiration mainly.

2744
01:52:15.185 --> 01:52:17.445
Um, quickly having got this question.

2745
01:52:17.465 --> 01:52:20.285
So we have a zero, uh, 1.56 gram sample

2746
01:52:20.305 --> 01:52:22.365
of a hydrocarbon mixture, which includes methane

2747
01:52:22.365 --> 01:52:23.405
and Ethan is burnt.

2748
01:52:23.625 --> 01:52:25.765
The heat produced was used to heat up two liters

2749
01:52:25.765 --> 01:52:27.885
of water initially at 20 degrees.

2750
01:52:28.625 --> 01:52:31.845
The final temperature of the water is 55 degrees Celsius.

2751
01:52:32.115 --> 01:52:33.405
Determine the energy content

2752
01:52:33.405 --> 01:52:35.285
of the fuel in kilojoules per gram.

2753
01:52:35.465 --> 01:52:38.765
Assume all the energy released was transferred to the water.

2754
01:52:38.945 --> 01:52:40.365
So have a go at this question here.

2755
01:52:40.395 --> 01:52:41.765
It's a little bit more advanced than

2756
01:52:41.765 --> 01:52:43.245
what you're probably used to from year 11,

2757
01:52:43.425 --> 01:52:44.565
but I want you to have a go at it

2758
01:52:45.185 --> 01:52:46.365
and we'll go through the answers.

2759
01:52:46.375 --> 01:52:48.005
Maybe take three or four minutes to have a go.

2760
01:52:48.425 --> 01:52:52.145
So 3, 2, 1, pause

2761
01:52:52.925 --> 01:52:57.485
and alright,

2762
01:52:57.795 --> 01:53:00.365
hopefully you are back.

2763
01:53:00.785 --> 01:53:05.575
So, um, first of all,

2764
01:53:05.575 --> 01:53:06.855
we need to figure out our massive be water.

2765
01:53:07.075 --> 01:53:09.175
So we have two liters of water.

2766
01:53:10.375 --> 01:53:14.115
We need to multiply that two liters by two point by 0.9.

2767
01:53:14.215 --> 01:53:16.955
Is it 9, 8, 7 or is it nine? Nine seven. Lemme have a look.

2768
01:53:17.195 --> 01:53:18.515
I think I might've used the wrong value there.

2769
01:53:18.515 --> 01:53:19.755
I think I might have used the atmosphere's value.

2770
01:53:21.105 --> 01:53:23.155
It's actually 9, 9 7. I do apologize.

2771
01:53:23.265 --> 01:53:24.595
I've used the wrong value there.

2772
01:53:26.275 --> 01:53:28.535
Um, so the answer that you'll get out

2773
01:53:28.535 --> 01:53:30.215
of this will be slightly wrong.

2774
01:53:30.695 --> 01:53:33.055
I do apologize for that. I've used the atmosphere as one

2775
01:53:33.055 --> 01:53:35.015
for some reason this is slightly off,

2776
01:53:35.015 --> 01:53:36.815
but let's just work with this value for now.

2777
01:53:36.815 --> 01:53:38.695
Let's just assume this is how many grams you had.

2778
01:53:38.805 --> 01:53:40.215
Your answer will be slightly different.

2779
01:53:40.235 --> 01:53:43.375
But if it's along the the same method, then you're right.

2780
01:53:44.795 --> 01:53:46.055
So we need to find our energy.

2781
01:53:46.075 --> 01:53:49.695
So we go q we need to have this in grams by 4.18

2782
01:53:49.715 --> 01:53:51.015
by 35 degrees.

2783
01:53:51.045 --> 01:53:55.295
This is 55 to 20, so it's a 35 degree Celsius

2784
01:53:55.295 --> 01:53:56.735
or 35 calvin change.

2785
01:53:57.235 --> 01:53:59.575
We end up with this many joules, which is a lot.

2786
01:53:59.635 --> 01:54:01.975
So let's just simplify down to kilojoules.

2787
01:54:02.015 --> 01:54:04.135
It's a little bit easier. The answer wants it in kilojoules,

2788
01:54:04.395 --> 01:54:05.775
so let's just divide it by the thousand

2789
01:54:05.775 --> 01:54:06.455
and make it kilojoules.
